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SCENARIO 1

~ iTIME PROFILE

Transit: 11 knots a 13 days one way

Sea Trials: a 9 days

On Site: Rigging for recovery & implant (2xl3) 26 days

Based on (Retrieve old array (5xl) & cable 5

Fig 2 Implant new array (9xl) & cable 9

. " = 5 tRelocate shallow (4xl) water array 4

A = 4 4A days
* = 4 SW

Weather Contingency ( ) & transit
beteen sites 22

TOTAL 66 days

of which 27 days (18xl.5) are critical

area of station keeping & accurate im-

plantment operations

Weather criteria during critical operations:

Sea state 3 (Hl/ 3 -4.9 ft @ 6 sec)

Waves (normal) Hi/ 3=6 ft

Winds < 16 knots 75% of time

_, Currents < 1 knot

Station keeping/accurate implant criteria:

100-200' circle

2 CARGO LOAD AND WEIGHT

13 arrays 5 @ 18xl8xl9 Hi(folded) wt 35 L.T.

4 @ 10' dia base 7h Hi 3 L.T.

4 @ 6' dia base 4 Hi 1 L.T.

Outreach over ship's side 15' min

(Divers to unfold arms)h" Cable (IAW Scenario P.5)(3000xl3) = 39K ft

(IAW Fig. 2) for arrays to be installed

(A) = 95K ft
Required 95K + (13-4)(3K) - 125K ft

--.
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Requires 3 reels @ 12h L.T. each & 81 Hi x 5 1/31 w
or

1 reel tank (20' dla x 7' Hi; 50 L.T.;)(P.27 Vol 1)
Wt total a 100 L.T. including spare parts/stabilizers/etc.
Sq.ft./area totals * 1620 open dk space for lg arrays

1000 cargo hold for remainder

or 2620 cargo hold w/ 20+' ovhd clearance

3RO-RO SPECIAL EQUIPMENT REQUIRED

2 - Pengo winches (35'x8' ea & 15 L.T.)

1 - Powered cable reel (9'x7')

1 - Camera sled

1- Divers or small boat for near shore

4LIFTING CAPACITY MAX

Arrays 10 L.T. P.-

Cable Reels 12 L.T.
Cable Tank 50 L.T.

Cable Trencher 45 L.T.

5SUMMARY . .

Crew 23 to 2 5200 ft 2

UCT 15 Hab + stores + offices/shops hrs ,-
Fuel (avg) [39 days (400 HP) + 27 days (800 HP)l 24 --s

lbs lbs %-day
(0.45 HP-HR)/(S4 cu-Tft-

- 7,440 cu ft 2 70% capacity
* 10,625 cu ft

= 250 L.T. diesel oil
.
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galq

Water (potable only) 42 (10 man day' 66 days

27,720 gal - 3700 cu ft a 100 L.T.

Water (1 FW sys, incl wash, potable

42( 50 qal ) 304 63,00man day days
a 63,000 gal = 8400 cu ft *235 L.T.

Cargo wt (incl eq) = 200 L.T.

Open dk space = 3000 to 3500 sq ft
r" Hold space = 2000 to 2500 sq ft

SCENARIO 2

iTIME PROFILE

On site: 1 week
(Scenario 1 controls)

Weather criteria (any time of year):

Winds: < 16 knots, 83h% of time

Currents: < .9 knot, 90% of time
Waves: Hl1 3 < 6 ft Dec thru Apr 85%

--. May thru Oct 95% ....

2CARGO LOAD AND WEIGHT M -4uOc.5

. Anchors (Oanforths) 6,000(2) = 5.4 L.T.
"" s Anchors Clump 28,000(2) = 25 L.T.

o Anchors Sinker 6,000(2) = 5.4 L.T.

a Anchors Chain

(14 shots 1") = 8.84 L.T.
1 1 " wire rope 28,620 ft = 35 L.T.

U (on 8 reels (P.21)

(Space controlled by Scenario 1)

3RO-RO SPECIAL EQUIPMENT REQ

1 - Verne cross deck winch (22x10 & 25 L.T.)

ir A-3
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1 - Cabl-e handling winch (Skagit) (15x10, 16 L.T.)

2 - Powered cable stowage reel
l

4LIFTING CAPACITY MAX

(1) Cable & reel - 7 L.T.

Ok winches a25 L.T.
(1) Vertical leg - 20 L.T.

5SUMMARY

Crew
Fuel (Scenario 1 controls)

Water

Ok Space

Cargo wt 150 L.T.

SCENARIO 3 3
1TIME PROFILE

(Scenario assumes small vessels apparently too small or not rigged p
to do total job without returning tc port - Seacop should be cap-

able of performing job without returning to port.) .

Rigging for recover & implantation 23 days

Implanting operations 9 days

Weather contingency 5 days
37 days

Of which 14 are critical station keeping up to 30 foot circle.

Weather criteria -equal to or less than Scenario 2. i"

2CARGO LOAD AND WEIGHT

Anchors & clumps

Al, 2 & MA (1.5 kips ea) 2 L.T.

A-4
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A3 (1.7 kips ea) 3/4 L.T.

A4, 5; CMI, 2, 
3 (1.8 kips ea) 

4 L.T.

Buoys (7) (3.0 kips ea) 10 L.T.

(1) (5 kips ea) 24 L.T. %

Cable & wire 34 kips 15 L.T.

(encl reels)
33 L.T.

(Size controlled by Scenario 1)

3RO-RO SPECIAL EQUIPMENT REQ

2 - Pengo winches

2 - Power cable reels

1 - Camera sled

I - Divers or small boat to assist

* 4LIFTING CAPACITY MAX

Cargo Max - 5 L.T.

Deck Eq - 15 L.T.

5SUMMARY

(Scenario I controls)

A-5 i
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(a) Phase V - completed delta in protective moor. (b) Phase VI - payout of crown line.

(c) Phase VI -cdump anchor deployment. (d) Phase VI -installationof grapnel line.

043

72 P2

(c) PaeVII - projector implant. (f) Phase VTI! - current meters implant. I

Figure 5.SEACON 11 installation sequence - Phases V through VIII.

-A-16



.-. 

,°. .- "

APPENDIX B

(. "INSTALLED EQUIPMENT REQUIREMENTS

• '

. .
" 

. .



V:.. . . . .. ::-'

Owner's Requirements and Design Criteria

Installed Equipment Required

1 Machinery

a. Propulsion 8-10 knots/positioning power

0 Existing (Add thrusters)

i •~ Cycloidal '

* Trainable nozzle or units (harbor master, etc.)

YR/YC 1000 hp min.

YFNB 2000 hp min.

:~ .'..

b. Electrical Generation & Distribution

* 3 to 4 kw/man hotel load (max.)

50 men - (2) 250 kw diesel generators

e 75 kw emergency

c. Piping & Pumping Systems

-. Wash or same hot & cold

o Potable water

* Salt water/(flushing)/fire fighting/ballasting

* Bilge/contaminated oil/oily waste

* Sewage system/flushing

* Compressed air

d. Auxiliaries

* Water maker/waste heat/solo shell or capacity for

30 days @50 gal/man-day (encl. wash flush)

15 gal/man-day (potable only)

B-I
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e. Deck .

e 2 anchors/winch (cable-sicagit) (6000' of 1k" mooring Li
cable each with 2500-Ib it weight anchors)

_0 Crane(s)/gantry/l or 2 pedestal

e Stern roller/chute/shive or swivel fairleader

e 2 capstans on bow

* 2 air tuggers in work area

e A frames

2 Space Allocation (50 People)

a. Berthing/Messing/Rec-Lounge/Laundry

9 Crew (26 - WO & SB) @120 ft2/man

(0-8, C-4, E-5, D-2, H-7) (4 single 11 double)

e UCT up - to 1-0's , Team - 12 , 2-CPO
Double Bunk room 4 man .
120 360 140 - 620

e USCG min requirements; 30 sq ft & 210 cu ft/man; 4 man . -
max SR; bunks 30x76; l-shower,l-toilet,l-washbase per ea 8 * 7 I

b. Offices/Shops/Labs/Lkrs

2*Project/capt's office -60 ft /ea.

" Mach/weld shops - 100 to 120 ft2 ea.

" Photo/elex-elec lab - 50 ft2 ea.

" Bos'n/scuba/DC- 50/100/25 ft2

c. Ships' Stores

" Provisions/refer/freeze 500 ft2

" Misc. ships - 200 ft2

B-2
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d. Anti Roll Tanks

e. Fuel Tanks 1 10,000 ft 3

f. Water Tanks

0 W/o make up system 8 to 9,000 ft

and one fresh water system including flushing

system

0 W/make up system or use of potable and wash water

systems 4,000 ft 3 - potable and make up or 4,000

wash water

".3I

3 Command & Control Equipment

a. Dynamic Positioning Elex Equipment Control (Auto Sation Keep)

b. Automatic Boat Positioning System

c. Acoustic Transponder Navigation System

d. Nav. & Comm. Equipment

* SSB transceiver (50, watts (2))

e UHF transciever (1-DC, I-AC)

" Radar (56 mile)

o Loran "C"

e Satellite Navigation
B-3..
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* U/w log (2 axis)

e X-Y plotter

* Depth recorder (18,000 ft)

* U/w fathometer (3000')

0 U/w comm. (Navy UQC)

e. Offline Plotter (to interface w/NAVFAC/FACSO, IBM 370)

f. Auto Positional Data Display & Plotting (interfacing EQ

between various NAV & Position EQ)

g. Platform Position Indicating System (Honeywell RS-7

System or EQ)

!

n I

'.%
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Envelope Size of Dedicated Hulls __

1. MR&S Summary of Design Size

a. Hull statistics:

LOA - 220' to 350'
Beam - 40' to 70' Beam : Length = 1:5 or 1:7
Draft - 7' to 20'
Deck area - 4,500 sq ft minimum topside

1,000 sq ft minimum enclosed
Well size - 16'x32', to handle work platforms, Pisces

or Sea Cliff minisub, etc.
Displacement - 2,000 to 4,000 tons
Low freeboard in working area - about 5'
Cable storage volume - 15,000 ft3 for 250 miles of 1 "

cable

y*- _ b. Propulsion:

- Direct drive diesel or diesel electric.

* Transit speed: 8 knots minimum
Cable laying: 2 to 3 knots
On station: 0 to 5 knots

* SHP - 1,200 HP minimum
" 3,600 HP maximum

0 Position keeping within 100' - Voith Schneider
cycloidal propellers

. Cycloidal propellers may be used in conjunction
with existing propulsion system in areas of un-
expectedly high currents.

. Lift capacity (Paragraph 3.2.1-P.3) 50 L.T.
Working depth(Paragraph 3.2.1-P.3) 16,000 ft.
Anchoring Depth(Paragraph 3.2.3-P.3) 6,000 ft.
Berthing Capacity (Paragraph 3.5.1-P.9) 50 People
Endurance (Paragraph 3.5.7-P.9) 90 days fuel max

30 days w/resupply
Water (Paragraph 3.5.10-P.9) 50 gal/man-day

r
2. Other Sources (GFI, 1st Est by GMDI, etc.)

a. UCT teams = 2 officers, 35 enlisted
(mission and capabilities)

b. From Scenarios

* Maximum lift = 45-50 L.T.
; ." (Cable tank - cable trencher)

C-1- r
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* Maximum cargo weight - 200 L.T.
(Including special Ro-Ro winches)

• Minimum carto volume8-10,000 ft3 (1-2,000 ftz )  y

* Minimum deck space
3-5,000 ft2 clear for deck cargo, work area
and deck equipment

0 Crew (from WQ&SB) -26

* Passengers (GMDI est) UCT - 15

Hotel area required (berth, etc)
(26 x 120) + 620 (for UCT) = 3800 ft2

* Other work/shop spaces 'GMDI est)
1,400 ft2 (min) (list from Seacon)

* Fuel capacity - 250 L.T. r

• Water capacity

- 1 or 2 fresh water system
w/o makeup capability = 250 L.T.
(- 9,000 ft3 = 67,000 gal)

- w/ makeup capacity

o 1 system 4,000 ft3  r
3L

o 2 systems = 3-4,000 ft3

each (only top off potable water sys
upon departure 1 100 L.T.)

3. Power (1st est) Required (GMDI est from Seacon and
other sources)

a. With existing propulsion
add 700 to 1,000 HP thrusters

* Cyclodial - most $, least eff, increase draft,
very good D.P. ."

* Thru hull rotable nozzle .
thrusters - med $, best eff, may increase draft

• Over side (harbor master type) - least $, med
eff, liftable, but increases beam.

* Tunnel thrusters - low-med $, best eff, not
trainable, space available and hull shape fact-_k-
ors

C-2
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b. Without existing propulsion

* through c. same IF

D Not applicable due to hull shape forward (YFNB)

4. GMDI Developed Envelope Figures ,.

* Length- 200 to 300 ft

* Beam - 40 to 60 ft

. . Cargo (including fuel & water) capacity
600 L.T. (min) UP

'-'" . Clear work deck area - 4,000 ft2 (min) I.

*' Cargo hold - 8,000 ft (min)

5. Summary Design Criteria

* 30 days fuel and water endurance

• 4000 miles range

0 . Sea state 3 (Hl/3; 4.9 ft @ 6 sec)

* Winds broadside 16 knots

. Current broadside up to 5 knots

0 Lifting capacity 15-20 L.T. (normal)

- Lifting capacity 50 L.T. special purpose

. * Cargo wt 200 L.T.

* Dynamic positioning accuracy 30' circle 6000
,- ft water depth

* Berthing for 50 personnel

C-3
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COMMENTS ON HULL CANDIDATES

YC/YR - 150 to 175 long

- Smallest considered

- Limited deck space/cargo volume and displacement

- Cannot accommodate centerwell

- Reduced berthing capacity

- Propulsion/positioning HP will be less

" - Existing tankage not sufficient for mission must

be constructed

- Basic rip out of hull and install

. Berth/messing/hab spaces

. machinery

.i* Tankage

* Auxiliary

- Cargo spaces and handling equipment

U - May require additional barge/LCU to carry large

volume cargo for some scenario (i.e. U/w track-

ing range)

D-.
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ARS - 214 long

- Smallest self propelled considered

- Limited deck/cargo volume and displacement

- Cannot accommodate center well

- Existing quarters must be re-done for merchant

standards

Propulsion satisfactory as exists and with

diesel-electric power only thrusters with

electric motors need to be installed

- Probably would require installation of 50 L.T.

crane aft even though booms exist fwd and aft

Sufficient propulsion power exists to tow small

barge for large volume cargo (i.e. u/w tracking-

ing range)

- Water making equipment installed

- Little or no auxiliary machinery required

- Range 8 to 10,000 miles at 12 1/2 knots

- Crew 32/scientists 25 (AGOR 18) ARGO

-Endurance 60 days (AGOR 17) CHAIN

D-2
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YFNB - 261 long

- Existing seacon lessons

o Good hull/space/volume

* Require additional power (-2000 HP)

" Dual bridge control could be better

* Additional water tankage needed

- Requires propulsion and positioning power

•. - Complete new living/habitability spaces

Good deck/cargo areas available

- Space available for center well

. - Requires auxiliary machinery/generators, pumps, etc.

D-3 --.
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CI-ME2-13a - 266 long

- Booklet (being sent)

% Bridge structure aft overlooking work deck

(only one control space required)

Existing accommodations for merchant

standards - upgrade only

Availability in question; two existT-AK 271

and AGOR-11 - both in service by MSC

Space available for center well

Use main deck as enclosed area or extend Ol

LVL fwd for cover *

Tankage/space/hold/auxiliary machinery satisfactory

as exists (probably)

Require marine crane (50 L.T.)

Possibility require mooring winch

Good space and volume available

Crew 40 scientists 19 Crew (AGOR 11);

14-0 34-E (T-AK-271) -

- Very strong hull

- Power available for thrusters (diesel-elec. prop.) "

-..

D-4 r
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Tl-MET-24a - 302' long

- Booklet (being sent)

- Bridge aft, structure overlooking work deck
," .°- ,.

• Similar to Cl-ME2-13a except as below additional

comments

- Require decks in cargo tank areas

- Cargo hatches required

- Helo deck installed aft

- 2 hull in MarAd reserve fleet

(Current status in ? (Hold))

12 D-5
r
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LST-1, 511; 1
ARS Class - 328' long

- Largest considered

- Very large work and cargo space available

- Very adaptable to gantry crane

- Space available for center well

-Enclosed work space/cargo hold provided in

tank space

-Self propelled diesel-direct drive

-Thruster and power required

-Existing berthing is Nlavy. Will require

extensive rework. Also extensive mods to

superstructure above main deck.

-ARS also has extra deck house and repairI

machinery to remove

S - High freeboard unless 2nd deck wing wall

compartments were removed (expensive) P
-Auxiliary machinery probably satisfactory

kA
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Conversion modifications for Dedicated Hull

a. General Items

(1) All platforms are to be operated by civilian
crew.

(2) Crew size to be about 10-bridge & deck person-
nel, 5-engineering, 4-7 support (cooks, store- .

keepers, etc.)

(3) Berthing to be 40 to 50 including 15 to 25 mil-
itary personnel (enlisted may be berthed in
bunk rooms).

u(4) Even though U.S. Navy-owned, platforms will
conform to USCG/ABS requirements or US Navy standards.

(5) All will require dynamic positioning.

(a) Approximately 1000 HP side thrust if self
propelled.

(b) 1500 to 2000 HP cycloidal or harbor mas-
ters are used for prop & positioning.

(6) All to have mooring winch with approximately
6000 ft. cable capacity.

(7) List of offices/shop/lockers r
(a) Operations office
(b) Captain's office
(c) Machine shop

r(d) Welding shop
(e) Elec/Elex shop
(f) Photo lab
(g) Bos'n locker
(h) Scuba locker
Wi D.C. locker
()Laundry
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b. LST/ARL 4'

(1) Basic conversion same except ARL's have: I
(a) Additional deck house (128 x 29) on main deck to be

removed.

(b) Tank space full of machinery (lathes, etc.) to be re-moved.

(2) Reactivate ship

(a) Remove structure/equipment not to be used.

(b) Overhaul as required machinery to be retained. E

(3) Install thrusters and power for same. ,

(4) Install anti roll tanks.

(5) Provide berth/messing facilities/lounge (Note: ex-
isting are U.S. Navy standard).

(6) Mooring winch with 3000' cable. "'"

(7) Install two large (24x24) cargo hatches to tank area.

(8) Install gantry crane (10/50 tons) with tracks 150 ft. R i4
long and 2 A-frames (approximately 10T. ea).

(9) Provide center well about 20 x 30 with hatch cover and
free flooding hinged outer doors. One-half well to be
enclosed with roller curtain.

(10) Install bow shives or chute or fairleaders for cable
handling (laying, retrieval, repair). p'""

(11) Others IAW OCP (West) installed equipment required.

C. YFNB ,

(1) Remove structure/equipment not to be used.
1W-



c. YFNB-".

(2) Provide propulsion/positioning equipment and power
for same.

(3) Install electrical generating and distribution sys-
%' tern.
.A

(4) Install berthing/messing/etc. spaces and equipment. ___

(5) Install piping and plumbing systems.

(6) Provide centerwell/outer doors/hatch cover partial-
ly covered with roller certain.

(7) Gantry crane or marine pedestal crane(s).

(8) Large flush W.T. hatch (24 x 24) to cargo hold.

(9) Stern roller or chute.

(10) 1 Stern A-frame (approximately 25 T)/l-side (10 T).

(11) Mooring winch with approximately 3000 ft. cable.

(12) Anti-roll tanks.

S (13) Others LAW OCP (West) installed equipment required.

d. YR/YC ...

_. (1) Remove structure/equipment not to be used.

(2) Provide propulsion/position equipment and power.

(3) Electrical gen. & distribution system.

+- "j4) Berthing/messing/etc. spaces and equipment. --

(5) Piping and plumbing systems.

(6) Gantry or 1 pedestal crane.

(7) 2 (8 x 8) flush W.T. hatches to cargo hold.

"8) Stern roller or chute.

iN (9) 2 (10 T) A-frames (one over stern).

(10) Mooring winch.

(1) Anti-roll tanks.

- E-3
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d. YR/YC (Continued)

(l Others IAW OCP (West) installed equipment required.
am

e. TI-MET-24a (Cl-ME2-13a)

* (1) Reactivate ship

(a) Remove structure/equipment not to be used (mini-[ (a)mal).

(b) Overhaul as required machinery to be retained

(Note: Cl-ME2-13a are active ships).

(2) Install thrusters (existing propulsion is diesel-el-
ectric).

(3) Install anti-roll tanks.

(4) Berthing/messing/etc. (existing merchant standard of
1950's).

(5) Large cargo hatch (24 x 24) to hold (Note: Tl- has no
hold deck in tank area - must be installed).

(6) Provide two pedestal cranes (1-50; 1-10T).

(7) Centerwell/outer doors/ hatch and enclosed area with
roller curtain.

(8) Bow chute/shives/fairleaders.

(9) Mooring winch.

(10) Others IAW OCP (West) installed equipment required.
Ilo.

f. ARS (USS Clamp ABS-33)

(1) Reactivate ship

(a) Remove structure/equipment not to be used.

(b) Overhaul as required machinery to be retained.

(2) Install thrusters (existing propulsion is diesel-elec).

(3) Anti-roll tanks.

E-4
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* f. ARS

(4) Berth/mess/etc. (existing is Navy standard).

(S) Provide pedestal crane (50T)

V (6) Stern roller or chute.

ffi (7) Mooring winch.

18) Stern A-frame.

(9) Others IAW OCP (West) installed equipment required.
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N Preliminary research on drill ships/barges of suitable
size "
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tacoma boat

SU TACOMA BOATBUILDING CO.. INC. / 1840 Marine View Drive / Tacoma, Washington 98422 /Phone (200) 572-300
SHPUSL.F0/ENSIIEIRINO/ MACMINERY MANUPACTURE Telex 32.7461

April 21, 1978

Mr. John Kane
*Global Marine Development, Inc.IP. 0. Box 3010 OL

Newport Beach, California 92663

* Dear Mr. Kane:

j 19 Tacoma Boatbuilding Co., Inc. is pleased to offer the following
budgetary estimate for the construction of a "Mamoth Tide" type 218
foot L.0.A. tug/supply vessel in accordance with discussions held

* between our engineering people and yourself.

Price - $8,500,000, subject to escalation.

Delivery - 18 -21 months dependent upon time of award.

If further information is required, please do not hesitate to call

on us.

Ii Sincerely,

TAC07A-80 TBU -LOING CO., INC.

K-Robert M. Hill.......

Vice President -Marketing

- RMH:lt
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APPENDIX H

DRAWING SCHEDuILE AND

ARRANGEMENT DRAWINGS, FOR CONVERSION OF

YFNB AND DRILLSHIP
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ARRANGEMNT DRAWINGS

D.4072-AO01 (3 sheets) Commercial Hull Conversion

D.4072-A002 (2 sheets) YFNB Hull Conversion

D.4072-A003 YFNB Machinery Arrangement
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-. . . . . . - - - .. ..
TRIM & STABILITY SUMMARY

CONOITION OF VESSEL LNgh dfo N . TE Aj,-2. PAGE I ...

CARGO .. o. (L IBY.-,, ,

-4

REF LINE FOR V.C.G. Base Line RE - L. FR 65 /+Fwd

VCG MOMENT LCG ,MOMENT VERT MOM ,-

SYMBOL COMPARTMENT ,JFT W ABY BL IAT L ABT . ABT. OF S.
: -, MMA ETON TONS F FT TONS FT FT. TONS FT. TONS

ii -I- . -I

_=-__________ - - -

C-=-

DEADWEIGHT _-'

LIGHT SHIP •183.9 17.17 3 -1L O.29 . 8§9,4-
DISPLACEMENT - - - -

TRIM STABILITY
DRAFT AT LCF a 6.34 FT METACENTER ABOVE BL 51Si.46 FT

MOMENT TO ALTER TRIM 11 1 441.4 FT-LT CENTER OF GRAVITY ABV BL = 17.17 FT

LCB (AFT, F) OF " 05,' FT METACENTRIC HEIGHT a 34.29 FT

LCG (AFT, w" OF - 10.29 FT FREE SURFACE (F.S.) T- F

i TRIIMING LEVEL 10.24 FT U CORRECTED FOR (F.S.) 34.29 FT

TRIM (BY STERN, ) 3.5S FT REQUIRED "FT

LCF (AFT, 4 OF J A - 4.10 FT MARGIN - ___'._....T
D DRAFT AT FP - 4.51 AP • 8.06 MOMENT TO HEEL I * FT-Lr

C _ __ __ __ __ iiii _ __ __ __. .. ..___ __ _

DRAFTS AT DRFT MARKS GLOBAL MARINE DEVELOPMENT INC.
MEA 6.2MEAN 6.29 KOLL CENTER NEWPORT

FWD - AFT _ _4100 MacArthur Boulevard
I Newoort Beach, California 92660 .

U 14 q .°i



TRIM & STABILITY SUMMARY

CONDITION OF VESSEL Full Load NO 2 DATE April 1978 PAGE 2 .

'CARGO 100 % CONSUMABLES 100 % BALLAST 65 % BY JCS JIN 04072..

If

cc REF LINE FOR V. C.G. Base Line REF LINE r .CG FR 65I/+Fw_

- - VCGB MOMENT LCG MOMENT 'ERT MOM

SYMBOL COMPARTMENT CU FT IWEIGHT ASB BL ABT BL ABT A ABT _I OF F. S.
TON TONS F FT TONS FT FT. TONS FT. TONS

-~ crew & Effects - 6 30 1801 88 - 528 _____

Stores & Provisions - 45 22 ' 990 2 ".106 - 4770 _.-,_.

Z Deck Cargo (FR 26-54)1 100 28 2800 50 5000 1

o"Cargo Hold (FR 8-54) 100 17 1700 68 68001

Ok Eq (FR 71-100) - 50 28 1400 1- 42J 2100 ____

!1 FO -98 1 61 7 745 ___ _ _ _ _

Potable Water 1 167 1398 - 14460 ._-__--,-_

Wash Water 378 3023 - 32530 ________

Ballast (651) 917 - 5779 35596 .-.-_"

r'DEADWEIGHT 1961 1 - 18431 K - 6247 .__,.."

LIGHT SHIP 1836 31517 - - 18894 __________

DISPLACEMENT 3797 13.151 49948 - 6.62 - 25141 ___'..'.'.

r0
' - TRIM STABILITY /.::

59 DRAFT AT LCF = 11.90 FT METACENTER ABOVE BL : 31.26 FT

, MOMENT TO ALTER TRIM l" t 519.7 FT-LT CENTER OF GRAVITY ABV BL K-' 13.15 FT

Q LCB (AFT, -w#) OF = 3.30 FT METACENTRIC HEIGHT = 18.11 FT

r LCG (AFT, WO) OF__ u 6.62 FT FREE SURFACE (F.S.) a - FT

TRIMMING LEVEL = 3.32 FT CORRECTED FOR (F.S.) a 18.11 FT ___

TRIM (BY STERN, Mi 9) K 2.02 FT REQUIRED a FT-

. LCF (AFT, P ) OF ., = 7.60 FT MARGIN a FT__'-__-.

D= DRAFT AT FP 10.83 AP - 12.85 MOMENT TO HEEL 1 FT-a- -_".

A,,FTS AT DRAFT MARKS GLOBAL MARINE DEVELOP'I"ENT INC,
MEAN 1.84KOLL CENTER NIEWPORT

__F__ _ AFT - _4100 MacArthur Boulevard
Newoort Beach, California 92660 .
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TRIM & STABILITY SUMMARY
CONDITION OF VESSEL NO DATE PAGE

' CARGO % CONSUMABLES % BALLAST % BY J/N

P73.

3 01 "--. 7, Soo " -3J \>

REF LINE FOR V.C.G. I N E_/=C.G.

VCG MOMENT LCG MOMENT VERT MOM
-iSYMBOL COMPARTMENT CU FT WEIGHT ABV ABT ABT ABT OF FMS.S C TON TONS FT- FT TONS FT FT. TONS FT. TONS

- . L .,

_S..,Z

_ _ _ __-_ _ .---

DEADWEIGHT

LIGHT SHIP -
;- ' DISPLACEMENT -

DRAF ATLCF TRIM STABILITY r
DRAFT AT LCF FT METACENTR ABOVE BL - FT
MOMENT TO ALTER TRIM 1" FT-LT CENTER OF GRAVITY ABV BL 7 a FT

-- LCB (AFT, FWD) OF FT METACENTRIC HEIGHT T a FT!
LCG (AFT, F40) OF _FT FREE SURFACE (F.S.) ,,vFT

TRIMMING LEVEL _FT r CORRECTED FOR (F.S.) 'FT
TRIM (BY STERN, HEAD) = FT REQUIRED • FT

LCF (AFT, PD) OF _ FT MRGIN " FT "
, DRAFT AT FP - AP - MOMENT TO HEEL 10 = FT-LT

DRAFTS AT DRAFT MARKS GLOBAL MARINE DEVELOPMENT INC,
MEAN KOLL CENTER NEWPORT
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APPENDIX

'" Bretchneider's spectrum has been used for the spectral analysis.
The spectrum has the following form:o1050

"Ss() = 262.5 hs2  ) (1/2 AMPL)

- "where Ss = sea spectrum density

w= wave circular frequency 5

Ts = significant wave period, seconds

Hs = significant wave height, feet (Hs = .222TI)

The following sea states are input into the SPECTR program. Note:
..- Ts is calculated using:

""Hs 1/2Ts

(See next page for the plot of Ts vs. Hs)

Hs Ts

4 4.23

6 5.20

8 6.00

10 6.71

12 7.35

14 7.94

16 8.49

18 9.01

20 9.49

24 10.40

28 11.23

30 11.63

32 12.01
35 12.57

. ... . . .................
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NAVY OCEAN CONSTRUCTION PLATFORM
04-12-78

K:SHIP'S SERVICE SWBD FUNCTION HP STARTER SIZE

Fuel oil purifier #1 2 1 15AT
Fuel oil purifier #2 2 1 15AT

Fuel oil transfer pump #1 5 1 ISAT

Clean lube oil pump 2 1 l5AT
Dirty lube oil pump 1.5 1 l5AT
Generator rm supply fan 40 3 70AT

Generator rm exhaust fan 40 3 70A-
Aft fire pump 40 3 70AT
Ship service air compressor #1 50 3 90AT
Ship service air compressor #2 50 3 90AT -Z
General salt water service pump 40 3 70AT

Stby salt water circ. pump 40 3 70AT
Main salt water circ pump 40 3 70AT
Sanitary water pump 3 1 lSAT
Potable water pump 3 1 15AT
Wash water pump 2 1 15AT

~iAnchor winch 30 2 SOAT

Port capstan 20 2 40AT
Stbd capstan 20 2 40AT
Galley exh fan 5 1 l5AT

rGalley supply fan 5 1 l5AT
Air condition fan qtrs exh 30 3 50AT
Fan rm supply 5 1 l5AT

State rm 2nd dk sup 5 1 1SAT
Fwd machine rm sup 3 1 lSAT

2nd dk supply 5 1 lSAT
Engine rm supply fan S 1 lSAT
Air conditioning compressor #1 30 3 SOAT

Air conditioning compressor #2 30 3 SOAT

Motor door unit 2 1 15AT
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NAVY OCEAN CONSTRUCTION PLATFORM
04-12-78

EMERGENCY SWBO FUNCTION HP STARTER SIZE

Main engine lube oil prime pump 5 1 15AT

Auxiliary salt water circ pump 20 2 40AT

Fuel oil transfer pump #2 5 1 15AT

Fuel oil service pump 2 1 l5AT

Bilge and ballast pump 40 3 70AT -

Main eng start air compressor 10 2 20AT

Fwd fire pump so 3 90AT
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NAVY OCEAN CONSTRUCTION PLATFORM
POWER & LIGHTING PANEL LOCATION & DESIGNATION

04-18-78

DESIGNATION LOCATION •- ,

Laundry pwr panel 48kw, 480V Laundry rm FR 12

" Electrical shop 8kw, 480V Elec shop rm FR 13-'14

Main deck pwr panel 50kw, 480V Main deck FR 14

Heating pwr panel 'i OOkw, 480V Second deck FR 11

Heating pwr panel o2. 50kw, 480V TBD

Galley pwr panel 90kw, 480V Main deck FR 7

Machine shop pwr panel lOkw, 480V Main deck FR 14

• Sewage Plant cntl pnl 30kw, 480V Second deck FR 11

Reefer control 8kw, 480V Main deck FR 7

Galley panel 20kw, 208/120V Main deck FR 7

Small vent pwr pnl lOkw, 208/120V Main deck FR 14

Lighting pnl #1 28kw, 120V Passageway, second deck FR 12-13

Lighting pnl #2 28kw, 120V Electric, shop main deck FR 13-14

Lighting pnl #3 28kw, 120V Second dk TBD

* - Lighting pnl #4 8kw, 208/120V Main deck FR 14

Emergency lighting pnl 28kw, 120V TBD U

" Navigation lighting pnl 3kw, 208/120V 02 deck

L-I3

l i- .L-'3

€- -'- " -' " " -- -- -'-- '--- ' - --- ' - d- ' -' -' .L .' '%-. ."' " m _A" - -" "-" " ' - -- -_'" -"°" "-"' " " -T. " -"- " ..r .



NAVY OCEAN CONSTRUCTION PLATFORM
MAJOR EQUIPMENT FOR POWER SYSTEMS

04-12-78

2 Caterpillar D-7 aieEgand
5O~k, 40V,3 0Kato Generator

I Caterpillar 3406 185kw Marine Generator Set

2 Generator Control Modules (unitized)

I Emergency Generator Control Module

*16 Motor Control Modules

14 Size 3 Starters

23 Size 1 Starters

*5 Size 2 Starters

1 Size 4 Starter (spare)

*10 100 AF - 15AT Breakers

4 100 AF - 20AT Breakers

*4 100 AF - 30AT Breakers

4 100 AF - 40AT Breakers

*4 100 AF - 50AT Breakers

2 100 AF - 70AT Breakers

*5 100 AF -90AT Breakers

*1 225 AF - 125AT Breakers

2 225 AF - l5OAT Breakers

*2 600 AF - 600AT Breakers

3 600 AFr -300AT Breakers

*3 1000 AF - 700AT Breakers with Interlock

1 1000 AF -250AT Breakers with Interlock

L-4 w
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ELECTRICAL DRAWINGS

R.4072-EOOJ. Electrical Distr. Layout (Preliminary)

D.4072-E002 Electical Equipment
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APACIT I'II *: LENGTH

LENGTH
DEPTH .
BEAM
LOAUED [

~~~LIGHT Oi-:
LOADED c::
PFRSONN
CARGO CI:,
WASH Wt:
POTABLE
FUEL OILi
LUSE OIL.,

CAPACITU".-:I.
T o' 0 , RAD:S,4 
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-- 35" BOOM
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CAPACITIES & DIMENSIONS
LENGTH OVERALL
LENGTH B.P
DEPTH (MOLDED)
BEAM
LOADED DRAFT ,,
LIGHT DISPLACEMENT
LOADED DISPLACEMENT
PERSONNEL
CARGO CAPACITY
WASH WATER
POTABLE WATER
FUEL OIL (95%)
LUBE OIL (95%)

CAPACITIES DO NOT INCLUDE RESERVE FUEL OIL TANKS.,
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5. STRAPINR DAINES SHALL BE MADIE) OF T Boss....

F ALIN. PP EWL E VALVE& SHLL HAESNRAEALB L L r

* / PIPING 'N !.0MPA:RTVLNTS SH-ALL 133 INSULATED



I+ IUST OF MATERIAS
EM Q1 DE~cPT3O ~MATERIAL

I.-i

i

IS FOR ESTIMATING ONLY. NOT FOR CONSTRUCTION.

&WORKMANSHIP SHALL MEET ABS & USCG REQUIREMENTS. F

BASK:ETS SHALL 31 MADE OF STAINLESS SZTEEL.

.KHEAD 'cliHLL PENETRATIONS SHAL.L BE FITTED WITH

'LATE S

GISCHARGES ARL TO BE LOCATED AT THE DEEP~EST LOAD

'ETWELN SEA VALVE & SHELL SHALL B[ AS SHORI A~l

DRAINS SHALL BF FITTED WITH BOSSES 3 GAA9T VALVLS.

S SHALL HAVE ENGRAVFT) L46L PLA r
~ S SHALL B'E 17. f T!

W7 FATO N N
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5 . LO PO N R IN H L A

6. ALL VALVES SHALL 
"AVE

7. PIPING 1N COMPARTmENI :

PREVENT SWEATING. e

8. PROVIDE SUFFICIENT 
Ft

9EC/1I4OU~BI1 
ROUTING & PRO PERI.)k

-A 
C-'q po 7U15 r- 

9. THE OVERBOARD DISCHA V2

10. WHERE GALVANIZING IS(,-,~

PDAMAGED 
AREAS WITH G

SPUMP CASING & SEA CH-.

MN DECK. THESE VENTS->:

I. SEA CHESTS. (SEE :.

12. EACH SEA CHEST STRkI

NOT LESS THAN 294 SQ

13. SYSTEM SHALL BE TEST"

FOR PROPER OPERATION

14 PIPING TO BE ROUTED

1s. BRONZE VALVES W/SCCd.'

"'A 

ARE GALVANICALLY IS(~

UNIONS (EPCO, OR S11""'

No DATE

-

~ ~No Itta NEXT ASSEMOLYY1V 
~

A.. 

S141P't 
Ht



LINL. PIPE BETWEEN SEA VALVE c ... - ; A AS ,

POSSIBLE.

5. LOW POINT DRAINS SHALL BE FITTED WITH BOSSES & GATE VALVES,

6. ALL VALVES SHALL HAVE ENGRAVED LABEL PLATES.

7. PIPING IN COMPARTMENTS SHALL BE INSULATED & LAGGED TO

PREVENT SWEATING.

8. PROVIDE SUFFICIENT FLEXIBILITY AGAINST WORKING OF THE SHIP

BY ROUTING & PROPERLY SUPPORTING THE PIPING.

9. THE OVERBOARD DISCHARGE LINES SHAI.L INCLUDE SWING CHECK

VALVES.

10. WHERE GALVANIZING IS DESTROYED BY WELDING, CLEAN & COAT

DAMAGED AREAS WITH GALVALLOYD.

11. PUMP CASING & SEA CHESTS SHALL BE VENTED TO ATM. ABOVE

MN DECK. THESE VENTS SHALL BE VALVED AT THE PUMP CASING

& SEA CHESTS. (SEE VIEW "A", SHT.1)

12. EACH SEA CHEST STRAINER PLATE SHALL HAVE A CLEAR AREA OF

NOT LESS THAN 294 SQUARE INCHES.

13. SYSTEM SHALL BE TESTED UNDER NORMAL OPERATING CONDITIONS

FOR PROPER OPERATION & UNOBSTRUCTED FLOW.

14 PIPING TO BE ROUTED TO SUIT CONDITIONS ONBOARD SHIP

15. BRONZE VALVES W/SCREWED ENDS MAY BE USED ONLY IF THEY

ARE GALVANICALLY ISOLATED FROM STEEL PIPE BY DIELECTRIC

UNIONS (EPCO, OR SIMILAR) IF NOT, IBBM VALVES MUST BE USED.

no DATE iY DESCRIPTION AP-R.V-

ALTERATIONS 1"'

GLOBAL MARINE
~59 DEVELOPMENT INC.

INKs "IeN s AO I r A 0 I IT CLOSCS A46 tIN COslla&" POPEOTs O
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kOO. 6 AgL a0 SM LC&SI#01 . Inc.
AND MAY0r 10 6.O SS.. ..I . O NCLOIO TO OTGU ORW SII PO N4110ACTOS 00 OIN4 PROPOSEgS IIVOul
TIS pi91* 1I*TtE4 CONENT Of 4tObAL MADIUG OVflOPUItT. IC- TNP SAim SMALT L 0 2TUI01
To $L.out. 11Mam fvftouvol. So. " age"".

-- _____NAVFAC (FPO-I)
NEXT ASSEMLY WEST COAST OCEAN CONSTRUCTION PLATFORM
ALTERATION

DATE YFNB HULL CONVERSION SALT WATER COOLING SYSTEM
IPYARD O~ I J

S ANGELES
CHNICAL SERVICES
RCHASING i
tIMATING ,TOLERANCE UNLESS OTHERISE 1I0TEO
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ARE GALVANICALLY IS6, ', S -EE PIPE BY 01

UNIONS (EPCO, OR SiML, .l, IUI3M VALVES M

10 DAE BYDESCRIPTION

ALTERATIONS

JLOBAL M
DEVELOPM E
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40 DATE my DESCRIPTION APPrOYK

ALTERATIONS

GLOBAL MARINE
DEVELOPMENT INC.
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LiST OF MATERALS
3h3yy 0jC~n MATEIMJ

GENERAL NOTES':

1. MATERIAL, WORKMANSHIP & INSTALLATION SHALL MEET

USCG REQUIREMENTS.

2. ALL PARTS OF THE FIRE MAIN LOCATED ON EXPOSED DECKS

SHALL BE INSULATED & LAGGED TO PREVENT FREEZING Or

STATIONS.

3. EACH FIRE STATION TO HAVE A SINGLE LENGTH OF HOSE

OF THE SIZE INDICATED ON TABLE. COMPLETE WITH

APPROVED NOZZLE. SPANNER, CAPS & CHAINS AND A

SUITABLE HOSE RACK IS TO BE PROVIDED.

4. EXTERIOR HOSE & NOZZLES TO BE PROTECTED WITH APPROVED

GALVANIZED STEEL HOUSING.

5. NATIONAL STO FIRE HOSE COUPLING THREAD SHALL BE USED

FOR THF 7-1/2" & 2-1/2" SIZES. (9 THDIN FOR THE

1-1/2" SIZE & 7-1/2" THO/IN FOR 2-1/2' SIZE.

6. EACH FIRE HYDRANT SHALL BE IDENTIFIED IN RED LETTERS

. FIGURES AT LEAST 2" HIGH. -"

7. ACCOMMODATION X SERVICE AREAS OF THE SHIP SHALL BE

PROVIDED WITH TWO COMB1NATION NOZZLES A SUITABLE

APPLICATORS.

6. STRAINER BASKETS SHALL BE MADE OF STAINLESS SfEEL.

1. PIPING SUBJECT TO MOVEMENT DUE TO WORKING OF THE SHIP,

SHALL BI. FITTED WITH "U" BENDS, OR OTHER MEANS SHALL

BE PROVIDED TO PREVENT DAMAGE TO THE PIPING.

iK. :FCK & BULKHEAD PENETRATIONS SHALL BE FITTED WITH

AJ'UBLER PLATES OR SLEEVES.

I]. WhFRE POSSIBLE, PIPING SHALL BE INSTALLED GEHIND HEATHING.

l/. :,I FT. LENGTHS 0, 1-1/2" RiBBER WASHDOWN HOSES COMPLETE

WITH NOZZLES. FITTINGS AND STORAGE RFEIS ARE TO BE PROVIDE"".

THE RACKS TO BE LOCATED NEAR FIREMAN STATIONS.

FIGE AXES & STOWAGE FOR SAME IS TO PE PROVIDED NEAR FIRE

STATION.

14. ALI GALVANIZED PIPING DAMAGED BY WELDING SHALL diAVr THE

DAMAGCO ARCA THOROUGHLY CLEAMr! AND THF-; -OATFI) WITH
,A ;. V AL LGY . .U..

i3. ALL FIRE STAIIONS SHALL BE PROVICED WITH HOSE RACKS AND

EYTERIOR STATIONS SHALL ALSO HAVE GALYANIZED METAL HOSE

D)XE S.

1.. iWD. FIPE PUMP IS TO CF POWFRED FROM EMERGENCY SW!TCPCOAR,).

MCTOR TJ BE EXPLOSION PPCUF.

1'. ALL BRONZE VALVES TO BE GALVANICALLY ISOLATED USING r
INSULATIG GASKETS PLASTIC WASHERS & BOLT SLEEVES.

"" 18. 'USE VALVES WITHOUT HOSES ATTACHED SHALL HAVE CAP ,1

AND CHAIN AFFIXED.

19. BRONZE VALVES MAY BE USED IF INSULATED FROM STEEL PIP'
WITH DIFlECTRIC 'NSULATINC ONIONS. ir

- - . *-*...•...
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GALV'ALLOYD. -

15. ALL FIRE STATIONS SHALL '

EXTErkIOR STATIONS SHALL

BOXES.

16. FWD. FIRE PUMP IS TO BE

MOTOR TO BE EXPLOSION P' *;*

17. ALL BRONZE VALVES TO Bl,,-

INSULATING GASKETS PLA,.Y',

, Z 18. HOSE VALVES WITHOUT HO..

AND CHAIN AFFIXED.

19. BRONZE VALVES MAY BE UKT WITH DIELECTRIC INSULA-.:".

RESERVATION

THIS DRAWING IS FOR ESTIMA."'"

NO DATE BY

YI is aauI.s Avg INC aglli

INC 9CIOn gliTri. C~bsc~y
TO SLOSAL 04A"C SVILOPUI

F40 REOrD NEXT ASSEMBLY
ALTERATION,,

SHIPYARD -

LOS ANGELES
TECHNICAL SERVICES
PURCHASING =

ESTIMATING AE

USCG ENCR..--

--

-

LOS ANGEES "'-'-

I'
I / j

..... l S 1 n : L . ..............



(,I\-VAL LYD.

ALL FIRE STATIONS SHALL BE PROVIDED WITH HOSE R,'CKS AND

s EXTERIOR STATIONS SHALL ALSO HAVE GALVANIZED METAL HOSE

BOXES 

6. FWD. FIRE PUMP IS TO BE POWERED FROM EMERGENCY SWITCHBOARD.

MOTOR TO BE EXPLOSION PROOF.

S . ALL BRONZE VALVES TO BE GALVANICALLY ISOLATED USI1NG
-.?*.-*

INS11LATING GASKETS PLASTIC WASHERS & BOLT SLEEVES.
. HOSE VAI.VES WITHOUT HOSES ATTACHED SHALL HAVE CAP

AND CHAIN AFFIXED.

SDRON7CL VALVES MAY BE USED IF INSULATED FROM STEEL PIPE

WITf, DIELECTRIC INSULATING UNIONS.

RESERV T ION
THIS DRA-A4NG IS FOR ESTIMATING ONLY. NOT FOR CONSTRUCTION.

No DATE BY DESC;P'tfN APPROVED

ALTERATIONS

GLOBAL MARINE
DEVELOPMENT I NC.
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GENERAL NOTES:

1. ALL PIPING TO.BE ADEQUATELY STAYED & SUPPORTED.

2. ALL BRONZE VALVES CONNECTED'TO FERROUS PIPING WHICH

ARE SUBJECTED TO SALT WATER SHALL BE GALVANICALLY
ISOLATED USING INSULATING GASKETS, PLASTIC WASHERS

AND PLASTIC BOLT SLEEVES.

3. ROUTE ALL PIPING TO GIVE MAXIMUM PROTECTION FROM

DAMAGE.

4. ALL PIPING SHALL BE BLOWN DRY WITH AIR AFTER HYDRO-

STATIC TESTING.

5. ALL PIPING & VALVES TO BE APPROVED BY USCG.

6. EXTRA HEAVY SPOOLS TO BE INSTALLED AND WELDED ;HERE
PIPING PENETRATES WATER TIGH! BULKHEADS & DECKS,

7. ALL LOW POINTS IN THE SYSTEM SHALL HAVE AUTOMATIC

CONDENSATE DRAINS.

SYMBOLS

GATE VALVE
'4- ..- -. -. i..... .. . , .,,..... ... :**. .. .-..- . *... *.. J,*. -*../ .... 4*-, .- **, **-*'*... '.* .- ... - -
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S RELILF i,,Vk-

SPRESSkL REDUCING VALVE

PRESSUrE GAGE

RESERVATION
THIS DRAWING IS FOR ESTIMATING ONLY. MO

NO DATE BY DESC~II)N . -

ALTERATIONS

GLOBALIi
DEVELOM

NAVFtlC (FP0-i)
NO EQD EXTASEMLYWEST COAST OCEAN CONSTRUCTION.%.

DATE YFNB HULL CONVERSION COMPRESS>
SHIPYARD

ESIAIGDAME SCALE: TOLERANCE

I USGES ENGR.'I JOA.H

.5.-. i AUH .wG . 0

* 6 * * . .



LXI GLOBE VALVE

5 7)P/oI 6cCK VAL Zv6

r~ RELIEF VALVE

PRESSURE REDUCING VALVE

- PRESSURE GAGE

'ATION
RAWING IS FOR ESTIMATING ONLY. NOT FOR CONSTRUCTION.,.

V..

DATE By DESCtlP',ON AFPUOVED

ALTERATIONS

GLOBAL MARINE
DEVELOPMENT I NC.
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NAVFAC (FPO-1)

WEST COAST OCEAN CONSTRUCTION PLATFORM
YFNB HULL CONVERSION 

- COMPRESSED AIR SYS.-------
I.Fb t 6CP Y~ -.

D AME SCALE: TOLERANCE UNLESS OTHERWISE NOTED
FRACTION -t 1/160 A0 = :t M0

DECIMAL-
___"__ ANGULAR ± 00=±.01 )

.7 JOB AUT. DWG, NQ. ALT -'

I ..r:

.° . ! .r

............................ :.....



- - -

V

- I
__ j

Va.

4%
V

~p~' z2A34//V//12A'

4-. . 4

-~ /IAf5/iV(~
________________________________________ '4.4$

4~

best a'~adabI. copy.

~CI4 4..-/ - ----- -'.4

/ ______

/ /
'I / a.

7< -~ *, <P

'4-ta..

4... a. .- -. .*. . 4'



A7A

~~/11L

N lee.
A9 lo



#..

t*.-'.-
.i.::

;7 

f>.•

DKO'L

Ism Ar

7w



L OF ..

I "

9E~ERAL NOTES:

I. MATERIALS & WORKMANSHJ'P SHALL MEET AE.S -, 1 .'

REQUIREMENTS.

. DEC;' , BULKHEAD & SHELL PENETRATIONS SHALL bz-

FITTED WITH DOU3LER PLATES.

3. OVERBOARD DISCHARGES ARE TO BE LOCATED AT THE

DEEPEST LOAD LINE. PIPE BETWEEN SEA VALVE & SH LI

SHALL BE AS SHORT AS POSSIBLE.

". LOW POINT DRAINfS SHALL BE FITTED WITH BOSSES

At,9 GATE VALVES.

5. PIPING IN COMPARTMENTS SHALL BE INSULATED &

LAGGED TO PREVENT SWEATING.

E. PSVIDE SUFFICIENT FLEXIBILITY AGAINST WORKING
EF TiE St!TP LY ROUTING & PRGP[:RLY SUPPORI IG

S7. TiE O,5 E' BOARD DISCHARGE LilIES SHALL INCLUDE

SWINGi CHECK VALVES.

G A.'"Vt GA NIIZING IS DESTROYED BY WEI DING, CLEAN

, . , AMAGED "F AS WITH GALV[bL OYD.

P'i. CASI tS . SE/A. CHESTS S II-I ... .. 10""

-V MN LEKF . THESE j'FNTS S'ALL B> 'ALVED AT

•5 h Y PUMP CASI'G ? SEA CHESTS. (SEE VIEW "A" SI!T.

E.CA SEA I IEST STPAINE- R PLATE SH [ L IIVC A CLEr ,  A P

OF N)7 LESS Thl' ?34 -SQUARE INCHES.

rl Lt ov.' 41'17PAUM (IF 4- F~rT .STRAIGHT PIPE ON DiSCC GE

F ClPCTORS.

12. LL BENDS ON FEUCTOR DJ1SCHARGL PIPING SHALL BE
r,.E OF LONG R '  .i , .LI,' .. S OR ALL H -. '' A RAD I J,

ur 5 " " i 'M. LA e "

,W . . s ," . .. . .. " . .- . • - . - . .. ..
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,- OF 5 lIMES I' L u . u .

* 13. EDUCTORS ON DIAGRAM ARE

MOUNTED FOR CLARITY ONLY.

TO ACHIEVE BETTER PLRFORM/,".'-

MOUNTED VERTICALLY. %-.

14. SYSTEM SHALL BE TESTED U141

TIONS FOR PROPER OPERATIOi

15. PIPING TO BE ROUTED TO SU*,,

16. BRONZE VALVES W/SCR DL Et
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.'- LiS OF MATERIAO-wA

flm QTY K~

GENERAL NOT1ES.

1 NATUPAL SUPPLY AND [XHAUST',.DUCTS SHALL BE SIZV ..-.

VELOCITY OF 1000 FPM AAiX.

2.HAND HOLES r.NP ACCESS H01lES OF ADEQUA.,TE SIZE Lt2

PRO~ViDF. TN TFI.UKS '10 PERMIT CLEAN1 N5 OUT, PA",-**

I N SPS CT ION.

3. OLUCTS PA'SS I NI OVER LQU I PMENT SHALL BE WA .:R
!..SJLATri) TO PREVINT .ONIENSATOGN FROM LRIPPil'1

4. I1rAHfPlS SP 2 TAIK"N 1'RC1 PU.TS AT Ul AG

T~i PPEC i~;OF -HE AIR P LOW.

5.5. FILIERS OF THE V S COU S WASHABLE IYPE SHALL BE



UST OF MATERKASi-.j

Y AND EXHA4JST' DUCTS SHALL BE SIZED FOR A

000 FPM MAX.

D ACCEc HOLES OP ADEQUATE SI7E ctif0-L BEL RUVS Tb PEPMIT CLF.AN7':G OUT, PArriTTriG AND

OVER [QUIP-MENT SHALL BE WATER TIGHT AND

PREVEIT C0'I2ErSATI0.1 FROM §M IPPING ON [OUIpMfl1

or . BE TAKEN FROM DUCmTS AT AN ANGLE OF O" I

i OF fH[ AIR FLOW.

4E VISCOUS WASHACLE TYPE SHALL BE UTILIZED.

. - . . - *..
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RESERVATION

THIS DRAWING IS FOR ESTIMATING ONLY. NOT FOR CONSTRUCTION.
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i 5 -MA 197 " .- 

TELEPHONE CONVERSATION WITH DR. SHUN LING OF FPO-1, 0830,
5 MAY 1978

Dr. Ling passed the following estimated crew sizes to be

used in the economic part of the study:

I St. Croix range type of scenarios

Crew 16

UCT 7 '--.

TOTAL 42-47

L o SQUAW moor scenarios

Crew 15

[Project 12

TOTAL 27

o SEACON II scenarios

Crew 14

Project 20

UCT 4

TOTAL 38 .-

-1.

~i!j --. -:

,1'•..-.- -.

X-19 Pl "

*,,-. .-. -.

" " --"? " ." ." "; ' " -" ;.' -'- . '-.--."- -, " " - . '.. -- . . -- -. ',-"-. .-< '-- -: :- ."*- -* '" '*, -'- -:



TELEPHONE CONVERSATION WITH DR. SHUN LING OF FPO-l, 1000,
19 MAY 1978

Dr. Ling passed on the following decisions on configuration

fLor the YFNB:

*utilize pedestal cranes instead of gantry

*utilize cycloidal propulsion instead of nozzled thrusters

Also the decision has been made to recommend the YFNB con-

cept instead of the ex-driliship.

'A ~--X-21
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YFNB LIGHT SHIP ESTIMATE;
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TRIM & STABILITY SUMMARY
CONDITION OF VESSEL Lightship NO DATE April 1978 PAGE 1

v C CARGO 0 " CONSUMABLES 0 % BALLAST 0 % BY JCS J/N 04072

~7 ji'

REF LINE FOR V.C.G. Base Line REF LINE FOR L.C.G. FR 17//+ Fwd

VCS MOMENT LCG MOMENT 7ERT MOMABu FT JWEB. I~AT AST AS. OF F. S - -

SYMBOL COMPARTMENT TON TONS ASVBL AST 5L AT 7 BT 0 TS
TF F i TONS FT 7. T1 S FT. TONS

- -"-i'.2
___________ I I I I_____

,_ _ _ _ __ _I _ _ _ _ _I- I - - - -

___ I ___

OEAOWEIGHT - - _ _

SLIGHT SHIP 1348.9 14.23 119798.7 3.34 4500.6 _____: O~~ISPLACEMNT , i_ , :.
-- ET TRIM STABILITY __

" RAFT=:AT LCF 5.19 FT METACENTER ABOVE SL = 42.05
MOMENT TO ALTER TRIM I" = 399.1 FT-LT CENTER OF GRAVITY ABV SL 7K 14.23 -

= LCB *M, FWO) OF - 4.07 FT METACENTRIC HEIGHT z 27 F

LC(*, F0) OF _ 3.34 FT FREE SURFACE (F.S.) - T

TRIMMING LEVEL - 0.63 FT rM CORRECTED FOR (F. S.) - 27.82 F7
TRIM (BY STERN, -) - 0.18 FT MW REQUIRED ,LCF (AFT, FOS,) OF -0.67 F MARG1N _,-..--___

DRAFT AT F? - 5.10 AP a 5.28 MOMENT TO HEEL 1* FT-Y
DRAFTS ATDRAFT MGLOBAL ARINE DEVELOPMENT INC,

MEAN 5.19 KOLL CENTER 'IE'OPORT

F'o - AFT - 4100 MacArthur Boulevard
, __ ___,_ ___ __Newoort Beach, California 926E0

_.__ N-5
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TRIM & STABILITY SUMMARY
CONDITION OF VESSEL Full Load NO DATE April 1978 PAGE 2
,,CARGO 100 % CONSUMABLES 100 % BALLAST, I , A BY JCS J/N 04072

as7 LI '.9 17 . 153

.. Q,

____ -. b

U-e

0 X____\NN____

c.REF LINE FOR V.C.G. Base Line REF LINE FOR L.C.G. FR 17/(Y/+ Fwd

C FT WEIGTr VCG MOMENT LCG - MOMENT VERT MOM
SYMBOL COMPARTMENT I TON TONS ABV BL ABTflL ABT . ABT_ OF F.S.

TON f- FT TONS FT F.TONS FT. TONS

j Crew & Effects - 6 20.0 120 72.0 d1

Stores & Provisions 45 18.0 810 92.0 4140

w Fuel 403 3707 3494 " I
o - .Potable Water 170 1529 7049
x Wash Water 251 2258 __ _ 4013

- Deck Load 100 19.0 1900 - 56.0 - 5600

Cargo Hold 100 8.0 800 - 40.0 - 4000

- Ballast (No. 4) 96 479 - 9960 "- "-2
Lube Oil 2 19 - 151 ' .

- - -*:

- DEADWEIGHT - 1173 11622 7571 ....__-__:

LIGHT SHIP 1349 19199 I 4501 "
DISPLACEMIENT 2522 12.22 30821 -1. - 3070

TRIM STABILITY
S• ORAFT.AT LCF a 9.13 FT METACENTER ABOVE BL K - 27.15 FT

MOMENT TO ALTER TRIM, 1" 493.7 FT-LT CENTER OF GRAVITY A8V BL I = 12.22 FT
LCB (f, FWDO) OF , 0.36 FT METACENTRIC HEIGHT W - 14.93 FT

n LCG (AFT, P IF . 1.22 FT FREE SURFACE (F.S.) - - FT
TRIMMING LEVEL 1.58 FT TCORRECTED FOR (F.S.) 14.93 FT.

TRIM (BY STERN, ,tt ) a 0.67 FT REQUIRED - FT
LCF (AFT, f ) OF 6.57 FT MARGIN LT_"-"

DRAFT AT FP - 8.78 AP 2 9.45 MOMENT TO HEEL 10 FT-
- DRAFTS AT DRAFT MARKS-•-DASTRFM SGLOBAL MAR INE DEVELOPMENT INC.

MEAN 9.12KOLL CENTER NEWPORT
FWD - AFT _ _4100 MacArthur Boulevard

Newoort Beach, California 92660
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TRIM & STABILITY SUMMARY
* CONDITION OF VESSEL Capacity Condition NO DATE April 1978 PAGE 3

v; CARGO 100 % CONSUMABLES 100 % BALLAST 100 % BY JCS J/N_007 _

%,%
-VA F-f I.

REF L.NE FOR '.C.G. BseLine REF LNE FOR L.C.G. FR 17141 Fwd

CUF E CG MOMENT ILCG MOME4NT 'I11ERT MOM
CUFTL WEIG- ASV8L ABT1 AST _t ASTJI OF F. S.

SY6L PR~ETTON TON Ff- FT TONS L FT'FT. OS T.TN

C~ Crew & -V"fcts 6 20. 120j~ 72. 43...2
1 Stores I, 'ov'sn, , 45 18.0 810 92.0 4140

;i%8 I403 3707 3494

I t 'otable 44ter 170 1529 7049 _____

4 ,asm ter -251 2258 4013
go, :tcx odd 100 19.0 1900 -56.0 - 5600

Z argo -o 10o 8.o 800  -4.o - 4000[-..

3al las1st 664 2532 27199 ..__,

f~ LAbO 01' 2 19 _ __ - 151 ____

CEAD.WTGT J1741 13675 -2A 10 -."._.-.

.L:VT SH I ! 1349 19199 1 4501 _-...._

OISPLAC4ENT 3890 10.641 32874 - 6.571- 20309 __,,_,.._

TR IM STABILITY
DRAFT AT LCF - 10.94 FT METACENTER ABOVE BL = 24.25 FT

MOMENT TO ALTER TRIM 1" - 511.6 FT-LT CENTER OF GRAVITY ABV B. i 10.64 FT

.'LC8 (AFT, AO-) OF . • 0.99 FT METACENTRIC HEIGHT - 13.61 FT
I, LCG (AFT, F OF a 6.57 FT FREE SURFACE (F.S.) 2 - FT

.1 TRIMMING LEVEL 5.58 FT W CORRECTED FOR (F.S.) a 13.61

TRIM (BY STERN,,"O) • 2.81 FT W REQUIRED a _________F
LCF (AFT, i OF a 6.98 FT MARGIN 0 FT
DRAFT AT FP - 9.46 AP z 12.27 MOMENT TO HEEL 1°  FT-,' "-.

_,u,.DRAFTS AT DRAFT ,MARKS
DRGLOBAL MARINE DEVELOPMENT INC.
'MEAN 10.87 KOLL CENTER NEWPORT

AFD _ AFT - 4100 MacArthur Boulevard
_Newoort Beacn, California 92660

N-7. p.__ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ _r
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TRIM & STABILITY SUMMARY
CONDITION OF VESSEL NO DATE PAGE

CARGO % CONSUMABLES % BALLAST % BY J/N__.___-,

LA-

m . i E7 .. z 9 17 is,' , -. r...-

__ -"

REF LINE FOR V.C.G. REF LINE FOR L.C.G. ".__ _,

UT I VCG MOMENT LCG MOMENT VERT MOM
SYMBOL COMPARTMENT U T TONSH ABV AST __ AST AST __ OF F. S.

TFO T FT TONS FT FT. TONS FT. TONS

Q~. ___

Lein

DEADWEIGHT "''

*1 - - -,

LIGHT SHIP - -.- I
DISPLACEMENT _- .
DRAT TRIM STABILITY I-
,RAFT-AT LCF - FT METACENTER ABOVE BL * _ _ FT
MOMENT TO ALTER TRIM 1" , FT-LT CENTER OF GRAVITY ABV SL T _ FT

-LCB (AFT, FWD) OF - FT METACENTRIC HEIGHT _ _ FT

- u LCG (AFT, FWD) OF a _ _ FT FREE SURFACE (F.S.) - FT Tlu-l TRIMMING LEVEL - FT -CORRECTED FOR (F.S.) - _________FT.
TRIM (BY STERN, HEAD) - FT REQUIRED * FT ,
LCF (AFT, FWD) OF - FT MARGIN - FT ,
DRAFT AT FP AP ,,_MOMENT TO HEEL 1 - FT-LT I

DRAFTS AT DRAFT MARKS GLOBAL MARINE DEVELOPMENT INC.
.MEAN _________KOLL CENTER NEW;PORT

FWO - _ AFT a 4100 MacArthur Boulevard
Newport Beach, California 92660

it N-9
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ESTIMATE SHE, T

DESCRIPTION OUAI4. UNITS LABOR MAT'L
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ASS V~xdwvide

Technical Services, Inc.

45 Broed S~re 1.
NeW York. N.Y. 10004 Pap of

Repo" No. Proom NO. Date Office:

78-263NN WTSS-10022 4 May, 1978 Newoort News. Va.

THIS IS TO CERTIFY that the undersigned Representatives
to ABS Worldwide Technical Services, Inc., did, at the request of Glomar
Marine International, Inc., attend the U.S. Navy Barge '"YFB 1i", while
the vessel lay afloat in a partially laden condition at St. Helena's
Annex, Norfolk, Virginia on IL April, 1978 and subsequent date in order
to examine vessel for purpose of Condition Survey. For further particulars
see report as follows:-

i. The vessel was examined while afloat at a draft of approximately
3'-6" forward and aft.

2. The vessel is a Barge 250 feet in length capable of carrying dry
cargo and contains a total of 8 cargo holds, four on the starboard
side and four on the port side. The enclosed main deck over the
cargo holds gives additional cargo and storage capability. Access
to the cargo holds for loading is thru eight accesses atop of the
enclosure, or eight side accesses (approximately 12' x 10') at the
main deck level thru the sides of the enclosure.

3. An electric anchor windlass is fitted on both the bow and stern.
One anchor is located on the bow. No other anchors were found.

Several lengths of anchor chain were found in each of the fonvard
and after chain lockers. The forward and after chain lockers were
internally examined, steel surfaces found coated and the internals

- - considered satisfactory. -

4. The cargo hold spaces are bounded by a series of wing void tanks
I. along the port and starboard sides and aouble bottom voids under

the holds. Representative wing and double bottom voids were opened
at this time for examination. Double bottom voids as examined,
were found fully coated with plate surfaces and structure in satis-
factory condition. Wing void tanks as examined, were found with
coating failure evident in some'tanks. The internals were considered
as satisfactory with minimal or no wastage evident.

S. The steel enclosure over the main deck cargo hatches was examined
and found to have been previously doubled along the top surface "'"
at the forward and after ends over apparent holed areas. At the
after end, approximately 150 sq. ft. of area has been doubled, and
approximately 25 sq. ft. at the forward end has been doubled.
Doublers as installed were of 1/'4" steel plate continuously welded.
The remaining surfaces of the enclosure were considered satisfactory.
Top and side access doors were found sealed.

6. The after rake void spaces were internally examined, surfaces rusted
in areas and in bad dondition.

CONTINUED --

VW Cifi w wt qm b aU &4 a dion 1st1 itaI wnuc ared "11 142tat e w icmro r " aft of " o ma CW'Yl2US ~o Is - R iml
t3. AQYU V t *1P@

6  
WSU' W ay uf~ WVI~ AW"CU e 1 be ~3.2(101* I~Wy e~

mem w~u s or for o of ine or 0 1 1 - of jtidqflei dowtji or megftenoS.



% %.

ASS VWoidwide
Technici Servicm. Inc.

I5 IM $"ft 2 3N N" York.N.Y. 10004 hills Of

Report No 11mjso No. oate office:
78-263NN WTS-10022 4 May, 1978 Newport News. Va.

7. The vessel is of fully welded construction and visible welded
butts and seams appeared as satisfactory.

8. The forward living quarters and after machinery spaces were examined
and the condition of the structure considered as satisfactory.
Areas are fully painted and paint considered as intact.

9. The main deck and forecastle deck were examined and considered
satisfactory. S6

.1' 10. Representative cargo holds were examined with surfaces and structural
members considered satisfactory. The vessel is in a partially loaded
condition with crates of machinery and spare parts.

11. The side shell as visible above the waterline was examined and found
set in in numerous locations, the most severe as follows:- -

(a) Starboard side shell. in way of No. 3 wing void set in up to
approximately 41 for 30 sq. ft. affecting the upper two side
shell longitudinals.

(b) Starboard side shell in way of No. 2 wing void set in up to

apprutimately 3-4" for approximately 30 sq. ft. affecting the
upper two side shell longitudinals.

(c) Starboard side shell in way of No. 4 wing void set in up to
approximately 6" for an area of 20 sq. ft. affecting the 2nd.
and 3rd. side shell longitudinals.

(d) Port side shell plating in way of No. 4 and 6 port wing void
tanks set in to various degree affecting internal side shell
longitudina.Ls.

(e) Port side shell sheer strake knuckle at main deck junction
heavily set in at one point several inches at approximate midship / r
location.

12. After machinery space area was found to contain the following equip-
ment:

(a) One 671 G.M. Diesel driving a 60 KW A.C. generator.
(b) One 2 cylinder G.M. Diesel driving a 20 1W D.C. generator...
(c) One electric driven centrifugal fire pump.
(d) One electric switchboard containing circuit breakers and

distribution pwitches.
The switchboard wiring appears deteriorated in some areas. Electric
wiring thruout the vessel as visible appeared in satisfactory condit-
ion with some lighting fixtures disconnected or missing. No megger - r
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Item No. 12 continued:

readings were taken.

13. A fixed S bottle C02 system is installed serving the after machinery
spaces.

I4. Conditions as noted under Item 11 of this report will require
dz'ydocking to repair same and will be subject to further examination
at that time. /

GEORG A. SELMARCO - REPRESM. 'HUGH F. HANCOCK - REPRESETATIVE
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Vendor Information

Bendix Skagit Cord Letter and

o Spec sheets on MD-97-2M.

* Spec sheets on DTW-100

Link Belt ABS Cranes Quotation and Specs

* ABS -138

* ABS - 218

Tidewater Marine Service Letter

* 194' towing supply vessel

* 218' towing supply vessel

Caterpillar Diesel
* D399 marine propulsion I

* D398 marine generator

L D379 marine generator '

. 3408 marine generator

e 3406 marine generator

Voith Schneider recommended installation

Elder 10 x 32 six-man living quarters

Microphore sewage system
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Skagit P0 Box 151
CorporationSedr-o o?;ey, .' asr' 98294

" rpomtia Tei 2C6 855-1141

A Subs uiarv of
The Be:c.x Corocra-on

Global Marine Development Inc.
P. 0. Box 3010
Newport Beach, CA 92663

March 16, 1978

Attention: Mr. Jim Schaff
Senior Naval Architect

Letter No: MKT/EP-0577

Dear Mr. Schaff:

Per our telephone conversation of March 15, enclosed
please find our Offshore Equipment Catalog, and speci-
fication and drawing for the Skagit MD-97-2M winch.
Please note this is basic information for our standard
equipment and it is subject to modifications required : 9
to meet your specifications.

We did discuss a Skagit Model DTW-100 unit; however,
upon further investigation it appears as though the
MD-97 unit comes closer to your requirements with
spooling capabilities of 7,050' of 1-1/4" wire rope.
The power package can be supplied to meet your speci-
fication; i.e., either diesel hydraulic, electo- ...
hydraulic, or diesel-converter designed to give the
required speeds and pulls.

Be advised that it is possible to supply single drum
or waterfall designs of this equipment. I might
recommend that the waterfall design with reverse
lead sheave would allow for the most compact overall
design.

Budgetary pricing for the above waterfall winch with
any of the power options would vary from $140,000 to
$175,000.

W-3



Ekndlx

Page 2

If we can be of any further assistance to you, please '4

let me know.

Sipcerely your5,

Emery 4). Panosh
General Sales Manager
Offshore & Construction

EDP ljp
Encls: Offshore Catalog

Spec. No. H-786-13 L:I.
Dwg. No. 5565440

W-4r



MD-97
Heavy Duty Hoists

The Skagit Model MD-97 is available Standard brakes are spring-set. air-Pulingforyouin two. three, and four-drum arrange- released; single brakes are standard.ulling forh yaeralouig the two- Available brake options include soring-..with everything we've got drum configuration is standard and set, air-operated and straight air-
weigs aproxmatly 5,00 pouds.opierated. Double brakes are optional..k 'V

Designed for cable diameters betwee Air-operated controls are easy to op-1- 1 /8-inch and 2-vinch, the MO-97 will erate and are conveniently located atspool 2,750 feet of 2-inch diameter a stndu or seated operator console.cable. It will produ"' a line pull of Remote control arrangements and en-60,000 pounds at a line speed of 75 closed cab versions are also available.feet per minute. When used for an-
choring service, the MO-97 has a pull- All guards are designed to provide max- F 1W
ing power of 195,000 pounds maxi- imum protection for eQuipment and
mum on the second wrap with 225,000 personnel while retaining easy access
pounds of brake holding power. features for servicing and maintenance.

Bendix Skagit
Corporation

w-5~



MD-,97

Specmifi!cations
Plnes Ahumr Ubn ............ a

came. Coedmfy
* 1. ISemh lie................. 1

V17/6.aah Ife et.......... L.110
1- 2 -in c (f wd ........... 4A71

Ob71in. Oh~me) .......... .. 

Onit Broke Halding Powe
M@inm Pounds an fouonc yW ZZLOO

Onamn Broke Ohnormiern
Oaiwnr (Innhu ............. 64
%A' i nchm ................. I7

A Skat O..IVPW.cwe-.
band-tw dutch am mauod an ton drni
*aiL The akin' dnmm in' mea- in.. 5 -

Apmxkr~f Weight

-WO dm (aumt imf .... m.. SLOnd

Fewia dnngl (ponds ... n..... 114, inNni n edi fi~r5NwU ~

o m ziun a Ikaima mu kmr &W %
ofma offisr nMOiMu cam mriegy had

A4deaoe~i Se*ough TD TheWM4M~ comnw~t ane~de kW rato 16

Ieiepim15m -60111 mi 4 Tl. 31

Fa nm wemia k ~caW *
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DTW-I100
Towing* Winch
Waterfall

T-' .,t

:-

4W.

z

you~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~i* 3,0-eto3-nh imtrwr ae pigs i-rlaedu rk

Pulling ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ p fo nechdu.masrn 4inhsi iaee

3400 ~ ~ ~ ~ ~ fis laeet of 2-ich iame wire roveASnl-st i-e eas dru brkeM

speed transmission and torque con- frtlyro -nhwr oe
verter, it can exert 225,000 pounds of Trhe 01W- 100 is provided with a stand-
pull an the bare drum at stall. up cotro console featuring the Skagit

Optionally available for the front drum uni-control for single lever operation.
is a Skagit diamond-screw, offset- A simple push forward of the comn-Lroller typ levetwind that is mounted bined brake-clutch-throttle lever places a

on the frame of the unit. The levetwind the winch in operation. Releasing the
The Skagit Model OTW-100 towing is chain-driven from the drum and is spring-loaded lever retards the throt- a.,.%'
winch is a double-drum unit designed equipped with a manual clutch for use tte, disengages the clutch, and applies : -
specifically for offshore tow boat and in phasing the levelwind guide rollers the brakes. A second lever is provided -.- *a-

tug operations. It is designed to spool with the rope on the drum, to control the 3-speed transmission.

iBendix: skagit
w~Corporation

w- 7



DTW-100
Specifications

ptuigmmeew (I, ......... 72

24nch 0le n fodm.......... 3.00'
1-3I4-Wch 4Iend in teor....... 4.400*

Maidmuma Cable Sine

* ODrum Broke Holding Power
hMamn pound an flevaer 300.000

Ovum Broke Dim - wi.
OlMI M tW he ............ 64
Wif WUdn . ............ 7

Ovum Clutch-a-,*'
An atomwaxome k d iah. 52 .&74 ~ ~

inhlmmVy7W m d. is mmmmd an ___________

The lWidid*, A 's a sedn N awilefts.
Itin a diunond-semew. affvwIiy5. driwU
by rolle romstam inoetn todim.
A neamo diemit oni owe *n ~it elde
Aimm at theveraal ui mide jde
rape an e d 4m.

Gypsy
A 204nel csnmm tembig qyp@s gwd .

an the 01W-100.

Aproolimate Weight

Marin Tresvmn
-xg am aver mnrItmmd frune and

-~ plI4'uode hl am of MaIne m~ney p" toM-a
epsay on entie meohne. Tv.e pad dwe A iAi poaide and ke amud in feet-per-etws wAte a Dob OlMd

6V-71N-NIS divem angw Edng veie ug n Afton TC-0UO wornu owwwwr and an Afton
CRT-=~ tle~p me wa"eima wdM an ktp#A rti of 13111.

"MG GMAN 2nd GELAR LOW GAR
60 120 2

For ne Wtonmeeon an Ukmglts cop' am 0 3 IS0
of attalear nieebiNey. tsea tam V. 16

SKAGIT CORPORATION 241 100 1r.A ubldhiy ofThe Bon CAmprmlsn
11O le 151 * Ueo.Wouiay. Weell. sm30
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QUOTATION
Unk-Belt Division

1830 E. Warner Avenue No. 1694
Santa Ana, California 92705

(714) 546-9160 (213) 924-5408 -_,

To GLOBAL MARINE CEVELOPMENT INC. Date 19 April 1978 Pop No. 1
Knoll Center Newport
4100 MacArtt.jr Boulevard
Newport Beac.,, CA 92660 TERMS: Cash
ATTN: Mr. James C. Schaff omen tuagct to chine. without notice

Quantity Product AOOrox. wt. Unit Price

NEW ABS-138 BASIC CRANE for sea crane mounting with General Motors
4-71N diesel engine and friction clutch, turntable bearing and
mounting base, foot throttle, independent boom hoist with low speed
planetary drive unit for boom lowering, boom hoist limiting device,
swing brake, stainless steel hydraulic lines, power load lowering
clutch on rear drum shaft, drum rotation indicators, 100' angle
boom with bolted sections, boom angle indicator, five head sheaves
boom backstops, all necessary hoist line deflector rollers,
fourteen part boom hoist, pendants, 14" front and rear smooth
hoist drums, boom live mast, 1,000' 3/4" hoist line, carboline
1,294 acrylic finish coat, catwalk and railings both sides and
rear, one 65 ton hook block 5,085# $141,142.00

Less Discount 9,174.00 ','

NOTES

$6,263.00 is the cost for 50' of boom extension for a ABS-138
Cost of a comparable equipped land crane is $124,082.00 TC-138
FOB factory.
$4,161.00 is the cost for 45' of boom extension for a TC-138.

Acepted by ... '.

MILO EQUIPMENT CORPO-TON m-Date Unk-84t Division -- '-,-..
Company

SoNM, CW-9
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Trhs maci e as menufactured AM

coformfs -'In me. reqw.msne tr
FMC Corporation ANSI 830. Ifil J
Crane and Excavator Division end. *eitn iau'osd .it sueo* osd 't -

enaf 'Adicell" devi:es. 'Oriforms 4101

+ Cedar Rapids Iowa 52406 "' PARTMENT OF LAA
P1 I' On C 6 M~ln Ita~y ~ 4*F4 5 A ND' N5. EALTH REGULATIONS

Ptaito in: Ontario, Cana" 0 Milan. Italy 0 ousesua Mexco as listed in :he:
FEDERAL REGISTER

Vod. 37 NOl. 202 and 243 jOSHAI .4.

ABS-138 CRANE CAPACITIES
CRF 6496-11-73 - TABLE A Refer to ALL notes on next page. ,.-T. e-.

Based on std. revolving crane upper mounted on appropriate supporting structure; equipped with 18,000# counterweight
"A", boom live mast. 1'/2" dia. boom pendants. and 48" x 48" angle boom with open throat top section - with or without ... '.'.

10,00i capacity (10' 0' long) boom tip extension.

-, WORK!"NG LOAD , I -11PORKI. LOAD

Sadist Angle Is lam m li [s li Puat taige elts gals Tip is" tip Hist pmt
Ltqa (Fen 00") Ext 4 L le m , 33 Lis" t Lasal 16 (ea. L *W' as@ u; un .as

14 77.3 I 4W lef 11,00 117.7011 10 35 74.6 I15" a, 39.50 41.200 4,--.

15I 76.3 4s' 7" 1015.8W 110.5m- 9 70 . 114' 3" 32.900 34.600 3

20 70.3 47- 1" 82.300 K4O0W 7 50 57.0 110' 6" 23.800 25.500 3
50' 25 64.1 45' " 3.800 68.500 a 30 o" 80 61.7 105's" ,7.8o 19.,00 3

30 57.5 42' 1" 51.000 52.70 5 120" 70 56.2 99 a" 13.700 15,400 2 ICC' 0
38 50.4 38W 7" 42.100 43.800 4 8 50.2 92'2" 10.8010 2.300 2
40 42.5 33' 9" 3.500 37.200 3 90 43.8 32' 10" a.100 9.800 2
0 20.5 17' S" 28.300 2.000 3 toq 8.2 7.'00" 5.800 7300 1

is 7.8 9' 3" i06.200 110.000 a 11 27.1 54' r 3.900
20 73.7 sr' 7" 31.900 81.5010 7 - 2 3.2.j* Z7 4- 260 .0
25 88.7 58'1 33.600 65.300 6 30 78.,1 127'2" 48., -"...700 4

o 30 6.4 s5 r 50.700 SZ400 3 4D' 3' 35 75.8 12" t" 39.00o 40.700 4
38 57.9 0'0" 41.800 4.500 4 40 73.5 124' 3" 32.500 34.200 3
40 52.1 474" 35.200 33.900 3 50 8.9 121' 3" 23.400 25.100 3
so 3.7 T 5'" 26.100 27.800 3 60 64.1 11' 0" 16.800 18.500 . 7

30 18.7 '9' 3 1 9.0 21.200 3 130Y 70 59.1 11i 6" 12.500 14,200 2 1'0' .

- .3 7045.1 00 1l80 3 .9 l0' , 9.300 11. coo 2
25 71. 66' " 6300 "900 90 4.1 96,' " 5.a00 750 0

1: 30 76.1 8'1 3" 0.400 31003 8 100 41.8 86 " 3.900 5.001 1

35 82.9 .," 41500 43.200. 4 50, .110 34.7 74' " 2.200 3.900
.40 9.2 1'91 34900 3603 3 120 256.0 s7" 000 2.400 .
so 4".0 52 I 25.401 Z7.500 3 1 .0 .7 S
50 35.7 41' 19,800 21.200 3 30 7.9 137' 4, 475S 49.200 1

70 31.3 20.' r 15,100 16,800 2 10 70.9 3 i A" 38 .0 2 A.300 1 4_
25 74.2 77' 0 2.900 64.600 6 50 70.5 132 ' r-900 24,600 3
30 44 50.000 51.700 5 60 66.0 1289' 7 4.WG 16.500 2

90' 40 S2.5 71' 1' 34.600 363.00 3 1 56.7 117' 1
s0 54.2 65'0" 25.400 27.100 3 90 51.7 1007" 34.20 .5.900' 0 4.7 96' 3" 19,500 21.200 3 100 46.2 101' 1" 2.200 3..0.
70 33. 3 ",0" 15.300 17.000 2 110 40.3 90' ," 00 2.200 1 1

I s0 16.2 22' 3"1 11.500 113,00 2 1 120 33.4 77'2" 2 - .0 2.
20 719-2 awV 9040 7o "' 7 130 25.0 59' 3" -

25 76.0 ,r " 62.500 64.200 6 140 12.2 29, " - ___ .t___"
30 M5 435' 10" 498.00 51.300 5 33 77.7 148' 7" 35.100 :9.800 A
35 69.3 34' 2

'  
40.700 42,400 4 0145'S9 31.-00 33.200 3

90 40 65.8 32' Z 34.200 35,900" 3 70'0 V50 71.8 142' 22.500 24.,200 3
50 51.6 76' 1" 25.100 26.80 3 "0 57.7 138' le 12.800 145 0W 2
80 50.8 82' " 19,100 20.800 3 70 83.5 134'3' .80 0 10.!00. 2
70 42.0 60' 3" 14.900 16.600 192 80 59.2 128 1O0 4900 5.600 2
aO 31.4 A8' 0" 11.800 13.500 2 1W 90 54.6 o22L 4" 2.500 42W -0 r
90 15.2 23' 3- 8.800 10.500 2 100 49.8 114' 7" 2.3010
25 77.4 I 8 .O110 ".6 105's3" - 50025 6. 5.00 63.00 5 120 3.9"30 74.4 96' 4" 49.2m0 50.900, S 1__Z 8,1
38 71.4 94' 9" 40.300 4Z,000 410 323 8'" --

40 68.4 3' " 33.800 35,.001 4 il --

100 , 50 82.1 W 4 24.700 26.400 3 30'01 1 11.8 30' 8-
80 55.4 82' 3" 18.700 20.400 3 "Load on cargo hook
70 48.1 74' 4" 14.500 16.Is 0 2 "- equired pli18 of 0oa 'oist r-c" !a -iladle 'ated cacs.
S0 39.8 84' 0' 11,400 13.100 2 30 Required 00om pendiant enqirns with or without :loon io oxternscr'
90 29.7 49' 7" 8.900 12.700 2
100 14.4 25' " 60O 8.200 1 -..-.-

25 78.5 7"., 0' 8170 ...
30 75.9 106' 5" 48.900 50,6010 4
35 73.2 108' 3" 39.900 41,600 4
40 70.4 103' a" 33,400 38.100 3
.o 64.8 9W' 7" 24.200 25.900 3

110' 60 88.9 94' 2"' 18,200 19,900 3 90'0"
70 52.6 87' 4' 14.100 15.800 2

60 45.7 76' 9" 11.000 12.700 2
90 37.9 67' 7" 6,500 10.20 2

7100 26.3 52' 2" 6.700 6,400 1
110 13.8 126' 2" 1 4500 8.200 1

(Supeiredells capacities Sown M FPl y *ySlit F CR " -'3-8"
CRF $496-11-73 and A8S-30 Caoscily -&aOe A ;CAF 4-71: 0-eo i - S .k

W-.-
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1. CAPeuhtle Shown are In Pounda and represen maximnum allowable
%leoads@ based on strength capailiea of the 't5Ohme.

2.L ol block weihng 1.400# ham been considered War of tMe
maschine If weight of hook block and/or olher suspended tod
hantijng g"or exceeds 1.400#, working loadl should be adjusted

B. oom Uip shall not be mor tam 5, belo. bomft
4. Wkre rope used to handle sec, rated loaed must be 3/4 die. with

minimium breaking Strength of S&M# and must be used in the
munwe of peu of line indicated.

S. The 2r (r boomn Wie mesi must be ueed for all capacities on this
chartI.

OL Mamlimum capacity of 1W bo tip exteieon is 10.000# regaurdles
ot boom 10199 This cpity, apoilee only when the 10A004# is within
the rated lifting capacity, of thle machine.

7. loom angles shown do not apply when handling toama on boom tip
extension. When 1lfoade on the boonm tip etension. load radius
mhust be knowen - do not determine load radius by boom angle.

L. loom tip extension (101 mwig be flied in workin poeiton 1V off-
$al from centrlne of boom.

* 9. Co not lift load an boom tip extension when main cargo hook is in use.
10. These apacities apply to the machine only asoriginally mmfao-

turd ad nitalyequipped by FMC Corporation. Crae & Excavator
* Division.

11. PUC Corporation asmans no* neo"aibiWHY for proper design and
conamcin at the Supporting Stricture to tilhatand the loadings
I impose by thea-machine - nor proper attachimen * the turntable
besw"n moun"n bese on the suportng structure.

12. Loads are within the requireomt for certification of the construc-
to and sunmy of cargo gear on Mercant veesels by tfe Americarn
Surs at Shipping per I9M revisions.

WO 011 CSWWiY" UW Owt Pedum? end thamfqt. ,imwvo +i noiW to cliene dwqmene mn ~iicaewn,

FMC CorporationEEFM CCrane and Excavator Division4FMCCedar Rapids Iowa 52406
WMIm Onwate Canada 0 Milan. Iay S, Quegee. lile
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QUOTATION

Link-Belt Division No. 1691
1830 E. Warne Avenue

Santa Ana, California 92705
(714) 546-9160 (213) 924-5408

To GLOBAL MARINE DEVELOPMENT INC. Oats 19 April 1978 Page No. I
KoIl Center Newport
4100 Mac.4thur BouLevard F08 Bowling Green, KY
Newport Beach, CA 92660 TERMS: Cash

atr'; Mr. James C. Schaff Prices suOlect tocnanqe witntout notice
Quanuatity Product AparO. Wt Unit ,

1 N5 ABS-218 BASIC CRANE for sea crane mounting with General Motors
6-7LN diesel engine and single stage Allison torque converter,
tuzntable bearing and mounting base, foot throttle, independent
boom hoist with low speed planetary drive unit for boom lowering,
boom hoist limiting device, swing brake, stain Less steel hydraulic
lines, power load lowering clutch on rear drum shaft, drum rotaticn
indicators, 100' angle boom with bolted sections, boom angle
indicator, five head sheaves, boom backstops, all necessary hoist
line deflector rollers, fourteen part boom hoist, pendants 17 c "
front and rear smooth hoist drums, boom live mast, 910' 7/8" hoist
line, carbollne 1,294 acrylic finish -oat, catwdalks and railings
both sides and rear, 30 ton hook block 75,525# $165,750.00.

Less Discount 10,77.00 -

.- "54,976.00

$6,116.00 is the cost for 50' of boom extension for ABS-218.
TC-218A has been up rated to a 100 ton crane. The -re is none
comazable to the ABS-218 at this time. Cost of a TC-218A is
$159,557.00 FOB factory.
$7,908.00 is the cost for 50' boom extension for TC-218A. Up L

A"eited by:

MILO EQUIPMENT CORPORA NDate _Unk-8eft lDvisio6- •

Companly

W-,13
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This macrno anufactured

ininFM C Corporation ANSI O3519611
Crane and Excavator Division Sml Idctn fs 01ems w dfM C .Cedar Rapids iowa 52406 Af~ ~OSPAM ENTOLAOS

Pans In- Ontario. CaNada 6 Milan. Italy 6 oinamtare. Mexico $111AI l&*n te:11

Vol. 37 Noo. 202 and 243 =M5bAI

ABS-218 CRANE CAPACITIES W
CRP 896-11-73 - TABLE A Refer to ALL notes on next page.
Based on Std. revolving crane upper mounted on appropriate supporting structure; equipped with 21.0000 counterweight
"A", boom live mast. 13/4' dial boom pendants. and 48" x 48" angie boom with open throat top section - With Or Without .

10,0000 capacity (10' 0" long) boom tip extension. '. '

loom WONKING LOAS in ht Boom 1 aits 0111111 -.100 t
with wikg; It With NtMbtI of

jBtiJ Awl Raik~ 8a= 8 Te Bino "aliat piadaM now An"i Niwixt lua no Baa tie o tat Nasa

11193 4 = 1100 a7o0 10? 30 -772 117' G- 60.300) 62.00 5
14 77.9 48' 11" 141.100 142,3011 10 35 74.8 115' 10" 48.600 51.300 4

15 M67 4W 13" 13Z.400 134,100 9 40 723 114' 4' 41.900 4&.50 3
5' 2D 45 4'2 150 6.0 0"8 19 15 0' 2.0 520 70.7 47' 2" 100.1500 10=.30 7 50 97.2 110' 7 30.800 32.500 3 - i

30 58.0 42' 5" 63.000 64.7=) 5 12Y' 70 56.3 96 11" 16.600 20.300 2 1oo' o"
35 50.9 36' 10" 5220 53.50 4 so 50.4 92' 5 14.800I 16.50m 2
40 43.1 34 2'" 4.200 4.90 4 90 43. 9 83' 2" 11.900 13.6030 2
50 21.5 1 8''e 33.200 34,900 3 100 38.5 71' lil 3.500 11.300 2
15 78.9 5V' 11'~ 1324~00 133.700 9 110 27.4 5T ' 7.500 9.5001 1
20 74.0 57' 9' 1 100,2=0 101.9=) 7 120 13.9 23 1 4.500 11.200 1
25 69.0 Sol3 '1300 30.000, 30 71.2 127' 2- 59.900 61.600 5

6' 30 63.8 5ST loll 62800 64.500 5 40' 0" 35 78.0 126' 2' 49.200 50.9m0 4
35 58. $1' 1" 52.000 5:1.7110 4 40 73.7 124' 9" 41.300 43.000 3
40 52.5 4r7' 44000 WOO70 4 50 69.0 121'SV 30.300 32.0011 3
50 39.2 37 1 3000 34700 3 80 64.2 117' 1' 23.100 24.80 3
W0 9.7 zZ 23000 24.700. 3 I3= 70 59.2 Ili, 6" 168.200 19.900; 2 11010
20 76.4 $a -3 - 9806000 7 5410 105' I- t4.40 16.100 2
25 M I W 7 77.9Wo 9.8011 s 90 48.3 97o- 11.500 13200 2

30 67.8 V4 r" 62400 "Too:0 5 1 00 42.1 87r 11 9.200 10.9m0 2
70' 35 63.3 62' 6"' 51.700 53.40(L 4 5W a" 110 35.0 74' 7" 7.400 9.100 1

40 58.6 59' 9" 43.600 45.300, 4 120 26.3 sr' 3 5.800 S
50 48.4 52' 4' V2.700 34.400; 3 130 13&3 303' a, 2.900 1 4.600 1
S0 36.2 41' 4' 25.500 2.2' 3 30 79.1 137'6C 59.400 61.100 5

20 76.1 71' 4" 99.300 l101,,0OG 7 40 74.9 135' 2V 40.900 42.500 3 -

25 74.4 7' I' 77.500 79.3012 a so5 70.6 132' 1" 29.900 31.5100 3
30 70.7 75' 6" 42000 e63o 5 GO 66.2 128' 1' 22.100) 24.400 3
35 66.8 73, 5" 51.300 53.0011 4 70 61.6 123' 2" 17.300 19,5001 2
40 52.9 71' 2" 43.300 45.=- 4 140' 60 56.9 117' 3" 14.000 15.7m0 2 141V a,

80 50 54.5 66' 1. 32.400 34.1011 3 6W r 90 51.9 11a, 1" 11.101) 12.600 2
60 45.1 56' a" 25.20 2649a0 3 100 46.4 101' 5" 3.900 10.6001 1
70 33. S4' 6" 20.200 21.8017 2 100 40.5 90 10"l 7,000 8.700 1
90 17r0 2T'S" 14100 15.0 2 -120 33.7 77r'a' 5.400 7,100 1

20 79.4 66' 5" 96.700 100.400 7 13 5. 0 0" 4.000 5.700 1
25 762 8or 77.100 71,803;~ -

30 M29 as, 71 61.600 S33 5 35 77.9 146' 9" 48.0 Z 0.00 4
35 69.5 64' 50.900 52.500 4 40 75.9 14'6G" 40.500 42.200 3

9' 40 66.1 62 " 4.0 470 3 7'"50 71.9 12 7" 29.400 31.100 3
50 58.9 77' 1' 32.000 33,700 3 so 57.9 136' 1l 22.200 23.900 3
so 51.1 70' 1" 24.800 26.50) 3 70 63.7 13e' 5" 17.300 19.000 2
70 42.4 so'S" 19.6010 21.50 2 so 59.3 129 ' 13.500 15.200 2
s0 31.6 47' 5" 16.000 17,700F 2 150' 90 5.4.6 122' 7" 10.600 12.300 2 13W0' V
90 16.0 24' 10" 11.000 12.4m, 2 100 30.0 114' 10"* 8.500 10.200 1

' ' - .110 44.8 Jos a. 8.600 6.300 I25 77.6 9r a" 78.700 7840 a 2 90 9'" .0 .0
30 74.6 96' 5' 61200 62.90 510 3.0 W 5 00 5.0 1

35 76 941" 5050 5220~130 =25 W0 7" 3.7100 5,400 1%
0 S V 1. 4S .01 3140 24.5 62' 2" 2-300 4,000 1

lo, 0 68.6 93'8" 42.500 4430131 3 W ,150 12.4 32' 3' 7.1,00 1

10' 5s 238o " 3.0 3. 0 " 55.8 62' r 24.400 25.100F 3 OL Load on cargo hlook70 48.3 84-6 19.400 21,1001 2 $)Raquirold parts of load hloist roce to handla rated Caods.
s0 40.1 64' 5" 15,600 1730 2~Required boom pendant lengths with or without 5oom tio extension.
so 30.1 50' 2" 12.700 14.400 2

1 00 1 i.2 26' 3" 1 a800 10.30170 1 (Over)

25 8.7 107' ill 76.300 73,000 6

30 7. 106' 9" 50.10 .500
40 70.6 103' 9" 42.200 41.900 3

L5s 660 W, r 31,200 32.9001 3
10' 60 59.11 94'S", 24,000 25.700 3 W,00

70 52.8 97' 7" 19.000 20.700 2
80 45.9 79',0 15.200 16,900 2
Of! 38.2 o7'Ill 12.300 14,0 2

100 28.7 or loll0 10,000 11.700 2
- ~ 110 145 1 276 8400 8.,10D 1

lSuosirlsoos CaPacities shown in Flyallait CAF &lea- 10-68%
CAP 846.11-73 and A85..21a capacity Table A 4CRF 848%49-73.1 Printed in US.A.
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MOTU - c.ap i. c-

I. 1. Copeine '" awe in pounds an represent maximum aliowbe -
loads basd ongOM a CapebtlIee Of Mef machine.

2, 1oo1 ok weighng 1,4M has been comdwed part of the nhingn.
If wAsht of book block an/or oher sunpended load handling gear
mce" 1.40w10w11911n1 low WM" be adusma accordingly.

* Boom0 tdp aul not be miotthant Sbelo boomfeeil.
. Wk rops usled to handle *ach 1211011 load mfual be le. dia. with

minumm breaing stnength of 092W and must eued in the ntu-,
- ber of Peato line indicated.

" The 20 r b live ma must be used for all apeaIbe n this

". Maxmum apeolty of 0' bomtip extension is 10,0009 regasdie otf-6
boom langu. This p@ci applie only when t* 10.0W is wihin

-~~~ the rated lilting CapeCiy of the Medlline
. 7. eom angles show do rm apply wian hardlin loads, n boom tip

extension. litg load on Me bo tip extlelon, oed radius
meM be lawen - do not dletenl ne lad radlus by boom wgl,

L. loom dop extension (101 must be fixed in workin poattlon 1S. off.
So from ts of bom.

L 0 oM l oed on boom tip extninof when rmli argo hookt Is in ue.m
10. Thee capoM apply to the maChine only As originluly mutufe.

lured and noiWiy eQU*ped by FMC Corporation. Ca & ExCzator

11. Fm com? gum .o .oope l lt design am
m"maanJm of the upporting strub-' e to wimsnd the loadinga
moiaad by t machine - nor POMer attacxment of the trntable-

* beering mounting base on the supporting structur.
12. Lood am within Me requiremenw fot certflcaton of the cons u-

tIn anM survey of cargo gear on mesnant vaell by the Ammican,.-.
Sumi at Shipping per lg revMiaone.

-.. o

... -.

r

M.- ....

We eu onemiffimp"li ow erdumf ow ON" ., ON n. niw f. d'arte. deaqw SIW s.g"ficsinm

p FPISC Corporation
Crane and Excavator 01vision
Cedar Rapids Iowa 52406

Plans in- on. comeslO Miled a .kIt*'. lt oufff . -nme.
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4FMC

LINK-BELT /LAo

* PEDESTAL MOUNTED CRANES
FLYSHEET

AR11

WA'

71A

FSPECIFICATIONS FOR

L ABS/ API Models 48A, 78A, 1081B, 138, 218r 238 A.

Design as Approved and Accepted by American Bureau of Shipping

(Supersedes Sa-Crene Ffysmtet CAF $394-10.48
PFAeet CAF seS-11.73 and ASS/API Fiysn..: CRF S4a94-73i) Printed in U.S.kA
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"Proper construction of - and connection of
mounting plate and/or mounting base to -
supporting structure shall be the responsibility

"r -,of the owne."
Note: Direction of arrows at "FF" and "FR" denotes
reaction for support of revolving superstructure.

MAXIMUM LOAD VALUES & REACTION LOCATIONS - AB8 Mo dels Ony
__ _ __ _ _48A 1A 108 138 1 8L. 23

Front reaction (lbs.) FF 137,900 248.700 275.400 437,000 503.100 740,900
Rear reaction lbs.) FR 88,300 170.500 198.100 306.000 344.900 542.400
Mome-nt C/L rotation (t. 1.) M 382.000 752.800 980.700 1,471,900 1,753.000 2.58,000
Torsional load (ft. lbs.) T 27,600 41,500 59,600 73,500 97,900 125.700

aThrs (lbs.) P 57,S00 107,200 125.800 180.400 218.100 329.400 
Reaction location (ft.) Ri 1.60' 1.82 2.08' 2.0' 2.09' 2.0'_-'
Reaction location (ft.) Rlo 1.W0 1.82' 2.08' 2.0' 2.09' 2.0'

MAXIUM LOAD VALUES & REACTION LOCATIONS - AFPMI Models _ _o_ __""

_ _~48A 78 _ _8 138 218 2_ _

Front reaction (lbs.) 7r 183,400 3475= 421,000 819200 689,100 .74090
Rear reacio, . F_ 132,4 221,__0 263.40 459,000 517,300 542,400 !
Moment Q,) C/L rotation (ft. lbs.) M 504,800 985,400 1,420.500 2.069,400 2473,100 258.200
Torsional load (ft. lbs.) T 27,800 41,500 59.600 73.500 97.900 125,700
Thrust (lbs.) P 66.000 130.000 176.300 194,200 260.900 330,400
Reaction location (ft) 1.80' 1.__2 2.08 2.0' 2.09' 2.0'
Reaction location (ft.) , 1.60' 1.82' 2.08 2.0' 2.09' 2.0' ,

MINIMUM CLEARANCE DIMENSIONS - For remewling vertical swing shaff
.. _QA 78A 1088 138 216 238

C/L rotation to C/L swing shaft A 1i 191/ 21'/2" 38" 41 41"
• Clearance under mounting plate required 1 1F to remove vertical swing shaft a 211/2" 26N 32" 121/2" 12= /, 15/,N

Diameter of swing pinion C 8" 10.'/" 10- 10" 10" 9.77

- . .... , GENERAL DIMENSIONS -- -

48, 7A 1068 13 2 238
S'-Basic angle boom

length A 2' 35' 40' 50' 50' 50'
'IN Over-all height,

Iowgantry(D P, 7'1" 82" 8'6" 7'6, 2 " 7'11" 8'2"
Over-all height, - -I

\ \ retractable
w gantry raised( P, NA 11'4" 12'0" NA NA NA

"N < "-u-I Over-all height - %
boom live mast
verticalD P, 14'4" NA NA 27'10" 28'2" 34'9".

Radius of boom
hinge pin X 2'" 3'1" 32" 36"

.* Raius o boom3'2"1 3186 3'"
CD Measured from bottom of roller path mounting plate (78A and 108B) or ,.',

from bottom of turntable bearing mounting bae or mounting plate (48A
138, 218, and 238).

W-18
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HOOK ROLLER PATH MOUNTING DIMENSIONS _-'___ _____

Length & width hook roller path mounting plate A 65" diameter 72 diametr
A " x 671/,' 66'f x 74"f

Thickness hook roller path mounting plate B 1'/A" 1'/4".

C/L rotation to C/L swing pinion access hole C 19'/2" 21'" ,1/2"

Diameter swing pinion access hole 0 10'/2" 10l
Over-all height of roller path E _______10_/___ __ /_'__ -

Over-all height roller path & mounting plate F 10%"0 12'

*Upper figure indicates bolt-on unit; lower figure indicates weld-on unit.

A
I ""'"";

FF

8C

Moels1 78A & 111111

TURNTABLE BEARING MOUNTING OIMENS1ONS
48A 138 218 238

Over-all height turntable brg. mounting base G 431," 152/, 15/" 15/,"

Diameter turntable bearing mounting base H 421K." 65V/" 71" 71"'

Diameter turntable bearing mounting plate I 53" 7o" 76'/h" 76'/2"

Thickness turntable bearing mounting plate J 1'V0 2" 2"# 2"

Over-all height turntable bearing only K 3f/," 5=/," 6'/" 6'/2"

Over-all height bearing and mounting L 81/'1 21'/2" 22'f4* 22'/A"

Diameter turntable bearing M 48'/" 69" 75'/," 75"

C/L rotation to C/L swing pinion access hole N 16" 0 to 0

Diameter swing pinion access hole 0 8" 0 0 .

0 Equipped with external ring gear and swing pinion.

+ . ... . .. ." *.,

N. - a -. -F, ..

- tio" '- -
+

Model 46A____________________

Models 1X. 21 2 " "

-3-

W--19
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GROSS OPERATING WEIGHT - (Approximate.) Standard machines equipped with basic length boom, standard counter-
weight, dieed engine, retractable high gantry, and/or boom live mast, boom stops. catwalks both sides and rear. but
no hook block.

" GA 108 1W3 211 11I

DIMENSIONS OF REVOLVING CRANE UPPER LES BOOM _ __ _ _ _.

4"A 7A low1 111111 2111 238Over-Ill length with catwalk 1 16710 183 21

Overll width with catwalk 1 123 1 3 13_00 IT 21/," Isla,, 1_80 1V VV-
Tailawing ot catwalk C 11' 6" 13'3" 14' 2 16 5' 16' 11' 16' 11',1
C/Lrotationtooutsideofcatwalk 0 W'1 Vi" 6I ( 6- -7'/ 1 all* I SPIN all' s I
Over-all width without catwalk E 716" 7* 0' 1O'6' 10G"6 176'
Over-all length without catwalk F 11' 81)1 14' 31'/a 1' 14/4 1r 11f/' 18 31/2- 18 6'/" "-
Tailswing of counterweight only G 8'9" 1 6'/2" 11' S" 13'S0 14'0? 14'4"

GI

EF

E r-a --wo

GENERAL SPECIFICATIONS (Applsb,.obahA.,an ,.o .=,--iass oth.fw .s::

UPPERadlusted to compensate for rodler path or roller wear.
Eight roilers mounted in four equalized pairs - two "'':"

UPPER FRAME I All-welded, stress relieved, precision front and two rear. Standard on 78A and 1068.
machined. TURNTABLE BEARING WITH INTEGRAL RING -

UPPER MACHINERY SIDE HOUSINGS - All-welded, (SWING) GEAR - Outer race of bearing bolted to
stress relieved, and line bored for positive shaft and gear upper revolving frame; inner race bolted to mounting
alignment. Depending on specific model, side housings plate which is either fixed to supporting structure or
may be either fabricated integrally with upper frame or as to mounting base which is fixed to supporting struc-
separate units which bolt on machined surfaces on upper ture. Integral ring (swing) gear may be either internal
frame. or external of bearing, depending on model, and

swing pinion meshes with this ring gear. Standard on
MOUNTING OF UPPER ON SUPPORTING STRUCTURE - 48A. 138, 218, and 238.

ROLLER PATH WITH INTEGRAL RING (SWING) GEAR
0ouble-flanged, machined roller path, welded to TRANSMISSION - IUnk-Belt roller chain enclosed in

mounting plate which is fixed to supporting structure. chain case; pump-driven oil stream lubrication. Engine
Internal ring (swing) gear cast integral with roller pinion and chain wheel have machine-cut teeth. ".'.-.
path, and swing pinion meshes with this ring gear.
-Standard on 78A and 108. - REDUCTION SHAFT - Mounted in side housings on anti- .' f,-

friction bearings.
TURNTABLE ROLLERS - Heat treated, conical hook- Drive Pinlons - Two heat-treated, machine-cut tooth

tyerollers mounted on anti-friction bearings; shim pinions; involute spflned to reduction shaft

W-20 '



CLUTCHES Speed-o-Matlc power hydraulic actuated for all functions other than engine master clutch. Internal expand- ' ., ,ing. 2-shoe type; aluminum alloy shoes.

LUTCH DRUM SIZE 48A 70A 1088 138 218 238
Front drum 14" x 3'/2" 20" x 5" 18" x 4'1" 20" x 5" 23" x 6"
Rear drum 14" x 3'/2' 18" x 4'1/" 20" x 5" 18" x 41/2" 20" x 5" 23" x 6" --.-

Swing 14" x 3 /2" 18" x 4'/" 20" x 5" 18" x 4'/2" 20" x 5" 23" x 6" .'...-,% 'L-

Boom hoist 14" x 3'/2' 18" x 4'/2" 20" x 5" 18" x 4'/i" 20" x 5" 23" x 6" .- ]

Boom lowering 14" x 3/2" 18"1 x 41/a" 20" x 5"1 18" x 4/" 20" x 5") 23" x 6"
Third drum hoistD NA 171/," x 4" 17'/," x 4" 18" x 4'/2"0 20" x 5"C3 23" x 6" .
Load lowenng 14" x 31/2"(@ 18" x 41/2'"D$ 20" x 5"'0 18" x 4'/2"(D 20" x 5"') 23" x 6""

(D Optional equipment
(D Low-speed planetary drive unit standard for boom lowering; high-speed power boom lowering clutch optional.
TD Optional load lowering clutch of same size available.
. Optional on front and rear drums.
To Standard on front and rear drums. .-.. .
(D Standard on rear drum: same size optional for front drum.

DRUMS - Front and rear main, and optional third, operat-
ing drums.

Shafts - Mounted in line bores on anti-friction bear- Spur Gears - Machine-cut teeth; mounted on anti-
ings. Front and rear drum shafts (only) extended to friction bearings on shafts.
accommodate power load lowering clutches. Special "lu"" "'" "od sr s
front and rear drum shafts required on 78A, 108B. Clutch Oum. - Bolted to spur gears.
138, 218 and 238 to accommodate optional high- Brakes - Two-piece, external contracting band: me- ,-.-. *-.

speed planetary drive units. chanically foot-pedal-operated on front, rear, and op-
tional third operating drums. ....

BRAKE DRUM SIZE 48A 78A 1088 138 218 238
Front Drum 18" x 3" 23" x 4/"' 1'27" x 4':!" 32" x 4'/,! 34" x 5" 34" x 5'i2"
Rear Drum 18" x 3" 23" x 4'/4" 27" x 4'/2" 32" x 4'/2" 34" x 5" 34" x 5!/2"
Third Drum 18" x 3" 18" x 3'!:" 18" x 3'/" 25" X 4'/2f" 28" x 5" 28" x 5V/"

Brake Drums - Involute splined to shaft. ble shaft drives attached to drum shafts.
Drum Lagging. - Models 48A, 78A, and 108B - Two-
piece, removable laggings bolted to brake drum and TWO-SPEED FRONT AND REAR DRUMS -

clamped to shaft. Models 138, 218. and 238 - one- Gear-Driven (Hoist only) - Intermediate gears in.
piece laggings involute splined to shaft Smooth lag- stalled in side housings convert 2-shoe load lowering
gings on front and rear drums - standard on all clutches to high-speed hoist clutches: hoist rope
models. speed increased 100/a over standard speeds. Avail-
Drum Rotation Indicators - Standard for both front ability - optional only on 78A and 108B: not available
and rear main operating drums on all models. Dials if machine equipped with load lowering clutches or
mounted on front of control stand actuated by flexi- auxiliary 2-shoe rear drum brake.

PLANETARY DRIVE UNITS FOR FRONT AND REAR increase or 40%/ decrease of standard load hoist and/orDRUMS - Planetary drive unit mounts between spur gear load lowering rope speeds. Not available on 78A or 1088
116 and 2-shoe clutch drum on extended shaft: provides 700/a when equipped with gear-driven hoist drum.

Availability -
FUNCTION 48A 78A 1088 138 218 238

Front drum hoist NA Optional Optional Optional Optional Optional
Front drum lowering NA NA NA Optional Octional Optionali Rear drum hoist NA Optional Optional Ootional Optional Optional
Rear drum lowering NA Optional . Optional Optional Optional Optional

Note: Planetary drive units not available for third operating drum on any model.

W- 21
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AUXLIARY 24--HO REAR DRUM BRAKE - Optional; valve to direct hydraulic pressure to the brake cylinder.
available only on 79A and 1088. Increases brake lining
contact area by 212 sq. in. Pressure on mechanical brake Note: Power load lowering clutch. 2-speed gear-driven
pedal applies the standard rar drum brake band and the hoist, or 2-speed planetary drive unit on lowering (left)
auxiliary 2-shoe brake simultaneously. Mechanical linkage side for rear drum not available on machine equipped with
actuates the control mechanism of a variable pressure auxiliary 2-shoe drum brake.

DRUM WIRE ROPE CAPACITIES LINE SPEED AND PULL - Available line pull, not baeed on wire ropes

FRONT DRUM 46A 78A 1038 1383 218 238
Root dametr 8'/2' 12" 12'(O 13'/," 13'/,'@ 14' 17'/, 17'/4'
Lagging type Smooth Smooth Smooth Smooth Smooth Smooth Smooth Smooth
Wire rope diameter 1/2"m 3/,- ,/4# ,-

Line speed - f.p.m.D 150 152 152 148 146 162 180I 171
line pull -bs.(D 11,100 1,310 16,310 23,00 23,000 20,200 21,300 28,100
Line speed - f.pm.(D NA 304 304 292 292 NA NA NA
Line pull - Ibs.i NA 7,650 7,650 11,160 11,160 NA NA NA
Une speed - l.p.m.0 NA NA NA 248 248 276 306 291
Line pull - lbs.0 NA NA NA 12.790 12.790 11,200 11,830 14,500
Wire rope capacity 31' 57' 57' 54' 54' 77' 102' 88'

* LAST LAYER WIRE ROPE - --
Line speed - t.p.m.(D 248 242 257 240 272 311 287 283 "
Line pull - lbs(D 6,742 10,230 9,630 14,000 12.400 10.500 13.500 15,700
Line speed - f.p.m.0 NA 484 514 480 544 NA NA NA
Line pull - Ibls.ID NA 4,800 4,250 6.700 6020 NA NA NA
Line speed - f.p.m.0 NA NA NA 408 482 529 488 481
Line pull - Ibs.@ NA NA NA 7,700 6.890 5,840 7,500 8,720
Maximum layers wire rope 7 7 8 7 9 10 7 7
Maximum wire rope capacity 292' 543' 645' 481' 861' 1.071' 892' 790'

TD Standard machine-crane lagging. T Machine equipped with planetary-driven, high-speed drum. ,
T Machine equipped with gear-driven, high-speed drum. (D Optional high flange, high wire rope capacity crane lagging.

DRUM WIRE ROPE CAPACITIES, UNE SPEED AND PULL - Available line pull, not based on wire rope strength.

REAR DRUM 448A 711A 060 138 218 238
Root diameter 8'/2" 14+T 13'/," 14" 17'/," 171/'"
Lagging type Smooth Grooved Smooth Smooth Smooth Smooth
Wire rope diameter /2" 1/,"0 21,0 3/, 'I/" 17' ..

FIRST LAYER WIRE ROPE -

Line speed - f.p.m.() 150 178 149 162 180 171
Line pull - Ibs.O 10,80 13,550 23,545 20.200 21,300 26,100
Line speed - f.p.m.(D NA 356 296 NA NA NA
Line pull - Ibs.(D NA 6,360 10,898 NA NA NA
Line speed - f.p.m.(0 NA NA 253 276 306 291
line pull - ibs.() NA NA 12.489 11200 11,830 14,500
WIre rope cacity 31' 49' 54' 77' 102' 88'I = iE ." \% .',

LAST LAYER WIRE ROPE -
line speed - f.p.m.() 248 250 245 311 287 283
Line pull - bs. (T 6,540 9,650 13,627 10.500 13.500 15,700
Une speed - f.p.m.) NA 500 480 NA NA NA
line pull - lbs. (D NA 4,530 6,600 NA NA NA
Line speed - f.p.m.(D NA NA 408 529 488 481
Line pull - Ibs. 3) NA NA 7,550 5.840 7,500 8.720

Maximum layers wire rope 7 5 7 10 7 7 -
Maximum wire rope capacity 4011 319' 481' 1,071' 892' 790' 

TD Standard machine-crane lagging. aD Machine equipped with planetary-driven, high-speed drum.
V Machine equipped with gear-driven, high-speed drum. 0D Required when using 10' boom tip extension.

-4-
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DRUM WIRE ROPE CAPACITIES, LINE SPEED AND PULL - Available line pull, not based on wire rope strength.
THIRD DRUM A 108 38 218 238 oI "= . - .

Root diameter 9" 9" l0'/= } 11 ,1" 12'!'
Lagging type Grooved Grooved Smooth Smooth Smooth
Wire rope diameter 1/8 3/e, 3/,,, 3/,1 7/,

FIRST LAYER WIRE ROPE - "" ....

Line speed - f.p.m.0D 116 120 131 132 136 .-.
line pull - tbs.) 10,000 10,000 22800 25.900 30,800
Wire ro0e capacity 33' 35F 60' 8oi 74'
LAST LAYER WIRE ROPE - e.___ A%_______ ____ ___

IUne speed - f.p.m.O 191 197 201 196 208
ine pull - lbs.® 6.000 6.000 14,800 17.200 20,100

Maximum layers wire rope 6 6 5 5 5
Maximum wire rope capacity 278' 297' 370' 495' 460'

T Standard machine-crane lagging.

INDEPENDENT SOOMMOIST - Spur gear-driven with boomhoist brake and disengagement of the boomhoist , .
precision boom raising and !owering controlled through clutch.
Speed-o-Matic power hydraulic 2-shoe clutches - stan- INDEPENDENT SWING SHAFT (Horizontal) - Mounted in
dard on models AA. 78A. and 108B. Same applies to line bore on anti-friction bearings.
models 138, 218, and 238 with this exception - Standard Spur Gears - Machine-cut teeth: mounted on shaft
boom lowering controlled through low-speed planetary on anti-friction bearings.
drive unit with optional high-speed boom lowering clutch Bevel Geer - Involute splined to shaft: fully enclosed
optional. and running in oil.

Shaft Mounted in line bore on anti-friction bearings. adrnignl
Spur Gears - Machine-cut teeth: mounted on anti- Swing Brake - Two-directional, external contracting
friction bearings on shaft, band: spring applied, power hydraulically released.
Wire Rope Drum - Involute splined to shaft: grooved Brake drum involute splined to vertical swing shaft
drums on 78A and 1088. smooth drums on other on 48A. 78A and 1088: splined to horizontal swingmodelso shaft on 138, 218 and 238.

VERTICAL SWING SHAFT - Mounted in line bore onBrake - External contracting band: spring applied aniito erns
and power hydraulically released. anti-friction bearings.
Planetary Boom Lowering - Models 138, 218, and 238 Bevel Gear - Machine-cut or shell-molded teeth, in-
only. Standard - unit mounts on outer end of boom- volute splined to shaft: fully enclosed and running in
hoist shaft Planetary actuated by external contract- oil.
ing band brake which is controlled by operator from Swing Pinion - Involute splined to shaft: teeth mesh
operator's control stand. with teeth of ring (swing) gear which is integral with
High-speed Boom Lowering Clutch - Optional for hook roller path or turntable bearing, depending on
models 138, 218, and 238 only. Two-shoe clutch splined specific model.
to shaft outside the planetary unit; clutch drum biolted SWING BRAKE - External contracting band ,ype; spring
to outer face of planetary housing, applied, hydraulically released. Mechanically controiled

BOOMHOIST LIMITING DEVICE - Cab-mounted device from operator's position.
which, when it comes in contact with the boom, causes SWING LOCK - Mechanically controlled pawl engages
simultaneous engagement of the automatic spring-applied with teeth of ring (swing) gear.

SWING SPEED - R.P.M. based on std. diesel engine running at full load r.p.m.

I I 1089 138 218 238
4.8 4.2 4.0 3.36 2.98 2.8

SAlL - Supports boom suspension system; sheaves mounted on anti-friction bearings.

48A 78A 1089 138 218 238
No.sheaves 5 5 5 7 7 8
Bail mounting 0 1 0 D Q Z
Pinned to upper frame.

() Pinned to retractable high gantry.

CAB - Operator doors may be hinged or roll on ball top access ladder, and skid-resistant finish on roof. Option-
bearing rollers depending on specific model. Operator al equipment includes cab hester and fan-type defroster.
cab door and windows equipped with safety glass panels.
Standard equipment includes electric horn warning de- CATWALKS - Optional for all models: catwalks with rail-
vice, dry chemical fire extinguisher, hand grab rails, roof- ings on both sides and rear of cab.

-7-
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Spciictin 78A78 10 13 21 238-

Manufacturer GM GM GM GM GM GM ~
Model 3-53N 3-71N 4-71N 4-71IN 6-71N(D 6-71N(t)INumber of cylinders 3 3 4 466
Sore and stroke (nches) 31/s x 4/2 *41/ x 5 41/ x 5 41/4 x5 414 x 5 41/ x 5

- Pston displacement (cu. in.) 159.2 212.7 283.7 283.7 425.6 426.6
High idle speed (r.p.m.) 2.100 1.990 1.990 1,990 1,940 Z.040

Engine full load speed (r.p.m.) 1,935 1,815 1I85 1850o 1'800 1.900
Not engine h.p. @t~ls. 60 84 112 110 165 171
Peak torque (lbs. ft) 164- 271 351 351 -1,400 1.400
Peak torque r.p.m. 1.000 1,200 1,200 1.200 Converter Converter

_______________________ ________ _________ __________ stall stall L
Electrical system 12-volt 12-volt 12-volt 12-volt 12-volt 12-volt
Batteries 2/6-yolt 2/6-volt 2/8-volt 2/6-volt 1/12-volt 1/12-volt

Disconnect Disconnect
between between

Clutch -
Type Friction Friction Friction Friction engine & engine &

-Make Twin Oise Twin Disc(D Twin Disc Twin Disc torque torque
-Model C1O6-HP-1 SP1 U-HP-i SPI 11-HP-1 SP111-HlP-1 converter converterL

TRANSMISSION -
No. chain wheel teeth 136161161 181 171
No. engine pinion teeth 16 17 17 18 28 21

(D Allison single stage torque converter #TCDO-475. TD Or optional Cotta TSU transmission.

CONTROL SYSTEM - Speed-o-Matic hydraulics, an open maximum 1,0W0 p.s.1. and to load pump when pressure
system. Operating pressure is transmitted through oil to drops below 900 p.s..
all operating 2-shoe clutch cylinders, swing brake, and Accamlator - FMC, piston-type. pre-charged with
boomhoist drum brake cylinders. The system includes a nitrogen gas to 650 p.si.
pump to provide a constant flow of oil, an accumulator to Sumpr Tank - FMC; model 48A - 5'/h gallons capa-
maintain operating pressure and variable pressure. op city; ail other models 7 gallons; filter and strainer as-
o rator-controlled valves to regulate this pressure to each sernbly to keep ail clean.
clutch cylinder.CotoVavs-MCvaibepsurty.

Pump - Model 48A; Lear Siegler, 4 g.pm. @ 2.0 ZtoOVleOOM; aibepesuetp.f
*r.p.m. All other models; Vickers. rated at 4.7 g.p.m. @ AUXJIARY CONTROLS - (In operators cab)

1.2i0nnerm Swing Brake - Standard on all models.
00 Milter - FMC; replaceable Sinrribbon-type Foot Throttl - Standard on all models.

*filter element. Hand Throtts - Standard on all models.
Redief Valve - FMC; set to operate at 1=15 p.s&I. Optional Hand Throttle - Mounted an swing control
Unloader Valve -FMC; set to unload pump at a lever. Available on all models.
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CRANE BOOMS, TIP EXTENSIONS & AUXILIARY EQUIPMENT

BOOMS - Angle booms with open throat top section .-..'.'.' S.2i

ANGLE BOOM 41A 7111 Aaa-101 AP__,1088 13 21 2-8

smc length 25' 35' 40' 40' 5' - F"

Top Section s," 15 20'20' 25' 25' 25'

ase Section 13' 6" 20' 20' 20 25' 25" 25'
Main chord angles (inches) 21/ x 2A/ x'/& T 4 x 4 x Kill 4 X4 XV 4 x 4 X 4 X 4 ! ,,I -"

Dimensions at connections 26" x 2!0/2" 34" x 34" 34" x 34" 42" x 42" 48" i 48" 4' x 48" 41" X AS"

Boomfoot width/centers 11/2"/21" 1.6,/3s" 11413s' 1'f./3" 2'W.1/34" 2 /,'/" Z'/'- "

Boomfoot pin diameter 2' 2'I4 31 3" 3'/ t 31h'

Type connections Bolted Bolted Bolted Pinned Bolted Bolted Bolted
Extenelions available 5'. 10'. 20' 5,. 10'. 111'. 20' 5'. 10', 20' 10'. V0. 20' 10'. 21Y, V0 17. 21Y. V0 10'. 20'r, V0
Size/Type, pendants It'" Type "N" 1/" Type "N" i'f,"Type N" 11f' Type "N i*f" Type "N" IfI. Type N 1 ' Type "N" -

No. boomooint sheaves 3 3(D 3 1 3 1______ 3 5 I

() 3" x 3" x I' bas section: 3" x 3" x K" top section.

(1) Four sheaves required for booms 60' tong and under to handle maximum ASS rated ;Oad.

BOOM STOPS - Dual with spring-loaded bumper ends. BOOMNOIST BRIDLE - Serves as connection between

Models 48A and 78A - Fixed, rigid type mounted on boom pendants and boomnoist wire rope reeving to bail.
top of cab.
Models 1085, 138, 218 and 238 - Lever type, mount- L '4 ,a 78A I 1085 1 138 I 218 1-238 1

ed on low mast shaft at cab top and supported by LNo. bridle sneaves 5 1 5 5 ) 7 7 ] 3
lever arms attached to boom base section.

BOOMHOIST BRIDLE SPREADER BAR - Standard equip- BOOM ANGLE INDICATOR - Mounted on boom near
ment (and available only) on models 138. 218. and 238. base.
Furnished in conjunction with bridle as connection be- LA OS OEDFETRRLES-T elctweenbride an boompendntsLOAD HOIST ROPE DEFLECTOR ROLLERS - To deflect . .
tween bridle and boom pendats. main load hoist wire rope over too side of boom. Required

BOOM LIVE MAST- Supports boomhoist bridle, standard when third drum rope passes over crane boom tip. Rollers
on 48A, 138, 218. and 238; not required or available on 78A mounted on anti-friction bearings. Model 48A - ootional
or 1086. for basic boom and boom extensions. Models 78A and

BOOM TIP EXTENSIONS - Angle type, mounted in fixed IC88 - one roller standard on basic boom and rollers op-
positon TP offet from cenrlne ofpeom.Ountiona fod tional for boom extensions. Models 138, 218, and 238 ,
position 15" offset from centerline of boom. Optional or one roller standard on basic boom and one roller standard
all models - provides additional clearance between main with each boom extension.
load hoist hook block and auxiliary single-part wire rope wi-'ac.bo;etesin
hoist line. (Specific clearance varies between models. TAGUNE WINDER - Spring-wound drum type; mounted
boom lengths, and boom radii.) on crane boom.

Model 48A - 8' long; 5,000# maximum capacity.
Models 73A, 1088, 18, 218, and 238 - 10' long; f'-.
10,000 maximum capacity.

WIRE ROPE - Type and Size (Diameter) Used

Boomholst: Type "N" (48A, 78A. 108B) - Type "T" (138. 218, 238)
48A 78A 1086 1 138 218 238

Parts of line 10 10 10 14 14 16
Size 5/f S, /4~ ~~ 3/4 '

Main Load Hoist- Type "N"' (48A, 78A, 108B, 138, 238) - Type "F" (218)
Size '/2' 118" Of s"01 1 f /" Ia" 1"

0 Used only for auxiliary hoist rope with required lagging change for use with 10" boom tip extension.

Boom Pendants: Type "N" (48A, 78A, 1088, 138. 238) - Type "F" (218)

Size '/," 1/4" 1'/3" Ap 1/2 1 /  1
1 / 4 API1

Type "F" - 6 x 25 (6 x 19 class), filler wire, im- rope center, right lay, regular lay.
proved plow steel, preformed, independent wire Type "" - 6 x 25 flattened strand, extra in-
rope center, right lay, regular lay. proved pl.,w steel, independent wire rope center.

Type "N" - 6 x 25 (6 x 19 class), filler wire, extra (Note: Wire ropes furnished for ABS machines
improved plow steel, preformed, independent wire are the same as furnished for API machines ex-

cept boom pendants for 108B.)

-9--
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* MAIN LOAD HOIST WIRE ROPE - Type and Length (Feet)

MODEL. - A-. - Type "N". 1/2' di-.

0PartB Boom LENGTH

I70 80 90 11 130 10 17
90F 19 0 -- 125- 1-40 -170 200 230 260

3 10 14 160 180 220 260 30 4
4 160 1180 205 230 280 330 30 430
5 190 220 250 280 340 400 460
6 220 260 295 330 400 470

MODEL 7LA WIType "N", ROPE or TAe die. - -l -i - -

Parts BOOM LENGTH
01 Lbwe 3V 4W SW 60' 70' so W0 100'

" 1 85 95 115 135 155 175 195 215
2 125 140 170 200 230 260 290 320
3 165 185 225 265 305 346 385 425
4 205 230 280 330 380 430 480 530
5 245 275 335 '395 455 515 575 635
6 285 320 390 460 530 60 670 740

7 325 365 44 55 S 8
* 8~ 365 410 500 590160W _________

*Used only for auxiliary hoist rope with required lagging change for use with 10' boom tip e"tension.

MODEL 101 - Type "N", /4' did.
Parts BOOM LENGTHOf LIM SW W___ 7' W 90, -00

1 95 115 135 155 175 195 215
2 140 170 200 230 260 290 320
3 185 225 265 305 345 385 425
4 230 280 330 380 430 480 530

275 335 305 455 515 575 635,-

a 8 320 390 460 5 ,30 SW0 67 740 ..

7 385 445 525 605 5 765
8 410 50 590 680 770 880 950.

5,9 455 555 655 755
10 500 810 720 _______________

MODEL 13 - Type "N", 3/1" di .
Pon EN H Om LNGU.

of Line o, W 100 1 1 *12 1 10 140" 1W
1 145 16 15 205 5 9245 265 2 305 325 345
2- 0 260 290 320 30 80 410 1 4 470 500
3 255 295 335 375 415 455 495 WS 575 615 655

4 310 360 410 430 600io M7 640 "6 71 7.-,'.-

8365 425 45 545 605 65 725 785 .905 9
6 420 490 560 630 700 770910 960
7 475 555 635 715 795 875 9'5

8 530 62 710 800 8W0 980as

o 585 685 785 885 985
10 640 750 860 970 ___________ 58 $30 20 710 800-8 0 98
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MODEL 218 - Type 'F", 7/e" dia.

Parts BOOM LENGTH '_____
of Line 50S  60' 70" 80' 90' 100' 110' 120' 130' 140' 150'

1 145 165 185 205 225 245 265 285 305 325 345

2 200 230 260 290 320 350 380 410 440 j 470 500
3 255 395 335 375 415 455 495 535 575 615 655

4 310 360 410 460 510 560 610 660 710 760 810
5 S 3 65 425 485 545 605 665 725 785 845 905 1965
6 420 490 560 630 700 770 840 910 980
7 475 555 635 715 795 875 955
8 530 620 710 800 890 980

*9 585 1 685 7B5 885 985
10 640 750 860 __970___-.

MODEL 238 - Type "N", 1" dia.
Parts IBOOM LENGTH _ ____-_.-1

of Unel 0 0' 1 70' 80' 90' 1 100' 110'] 120' 130' 1140' 150'
1 120 140 160j 180 200 [220 240 260! 280 33 0 0 320
2 t 180 210 240 270 300 33 0 3 6 0 f 390! 4201450 480I

3 1 240 [280 320 3601 4CC 440 80 520! 560
S4 1 300 _0 400 450 500 550 600 50 700 750 800

"30_ 420 1 ,80 5 6W 60 720 780 840 900 960.
6 I 4201 490 560 80 1 700! 770 8Q0 1 910 980'
7 1480 560___ 640 720___1 800 L 80 19W0
8 -; , 630 720 1 810 900 990
9 o00 r 700 1 800 900

10 666 Fm0 580 1 ____

2'.

- U ..-r'% .
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Tidewater Marine
February 27, 1978

' '~~ J7 .' .P
.. ."e ,2

Mr. Jim Shaff
Global Marine Development, Inc.
P. 0. Box 3010
Newport Beach, CA 92663

Dear Jim:

I very much appreciated the opportunity to talk to you last week con-
cerning your design study for a project with the U.S. Navy. Keeping with
our conversation, I am forwarding to you, enclosed, a brochure covering
our 218' - 10,000 horsepower vessel and also our 194' - 5,700 horsepower
class vessel.

If this project is a year away, we would hope to be able to furnish either
of these sizes of vessels on the West Coast or the Gulf Coast. The larger
vessels, at the present time, would have a rate in a range of $5,500 to
$6,000 per day depending on the job; and the 194' class would have a cost
of $3,500 to $4,000 per day. These prices would, undoubtedly, escalate some
if the project is a year or more in the future. These prices, of course, do
not include fuel, lubricants, cordage, etc., as these items would be for the
customer's account.

I do feel this data is good for estimated purposes, and we would hope that
you would keep in touch with us as the program progresses. We would be
happy to furnish additional information on request. =N,-_

Yours very truly, /
TI TER MARINE SERV-, INC.

" -

Howard Hogue
Executive Vice Preside

AHH:ms
cc: Sam Allgood

TIOE 1VATER MARINE SERVICE, INC.
' .as: "-ae, S!reet

Sarta Baroara Ca f,),r',a ?31 01
Teiecnone 605-?63-7-4
Telex USA 65-8412
A Ticewater C,:m y"-ary
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194' Class Towing Supply Vessel

:".M ilkii ;

77 - Z.

-AIL-

GENERAL DESCRIPTION
Tidewater's 194' Class Towing Supply Vessel is designed for supplying, tow-

ing, and anchor handling applications with large floating drilling equipment in
deep water in the toughest of weather. Powered by two EMD 16-645-E7 engines
providing 5750 continuous horsepower, the vessels are capable of achieving a
speed of 15 knots and providing an estimated 70 tons of bollard. Supply capacities
are designed for the optimum with deck cargo capacity of 550 tons and P-tank
capacity of 4160 cubic feet.

With a SMATCO 72-DAW-250 double drum towing winch providing 300,000
pounds of single line pull, the vessel class is capable of handling today's big
anchors in the deep water locations. The class is finished with the most modern
optional equipment including the latest in electronic and fire fighting gear and
can comfortably accommodate 21 persons in fully air-conditioned and heated
quarters. .

TIDEWATER MARINE SERVICE, INC.
W-31 r 1
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218' Class Towing Supply Vessel

GENERAL DESCRIPTION
Tidewater's 218' Class Towing Supply Vessel is the most versatile of the

large, powerful vessels serving the offshore oil industry. Especially designed for
adverse weather conditions such as experienced in the North Sea, the twin screw
vessel is powered by four (4) General Motors EMD Model 16-645E2 main engines
which provide 227,000 pounds bollard pull-ample power for towing the largest
drilling rigs. When a 161/2 knot free running speed is not required, or for "standing
by" at the rig, considerable fuel savings may be realized by using only two (2) of
the main propulsion engines. wr

An advanced propulsion system comprised of Liaaen Controllable Pitch
Propellers in BCP "Towmaster" nozzles is enhanced by the reliability of pneumatic
controls. "Shutter" rudders, three (3) aft of each propeller, provide excellent
maneuverability and turning power for efficient towing and anchor handling.

TIDEWATER MARINE SERVICEINC.
W-33
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CAT ELRLPAIULLA G'
MARINE

PROPULSION
~' L ENGINE

SHOWN WITH ACCESSORY EQUIPMENT :''?-,-"

... : -: - _
.• ' " -.

M A R I N E G EI R G E A R R A TO1. - - - . - -V-1 6 TURBOCHARGED AFrERCOOLED %(._-Ctrilr1:1 4 STROKE CYCLE PRECOMBUSTION CHAMBER _1

7251 s~ore ..................................... 8.25 in 1 59 rrm: ': ::.-:: "
2 .8 9 : 1 S t r o k e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 .0 0 in 2 0 3 m m ' . : . ' - ' -

3 .18 :1 D isp lac e m e n t ... . . . . . . . . . . . . . . . . . . . . . . . . . 3 9 2 7 c u in 6 4 .4 litre s " - - - . - - -
7261pla 3.49:1 Engine Dry Weight (JWAC-H/E) ............. 18085 lb 8203 kg"'" "" ""

3.41Marine Gear Dry Weight (Cat 7261) ......... 7266 lb 3296 kg

Total Weight ............. .... .. . .... 25351 lb 11499 kg--- -• -
4.22:1 

""""-"

w° -o-° o

STANDARD EQUIPMENT Oil Pressure and Water Temperature Cooling System:S

CotcosHeat Exch'angers ,tar-- :Cooling Systemr Intake Manifold Temperature Emergency JacKet Water Connections
Expansion Tank Contactors (seawater & separate Fuel System:""-"
Seawater or Freshwater Pump circuBted engines only) Flexible Fuel Lnes
Jacket Water Pump Overseed & Engine Reversal Duplex Fuel Filter 8203.kgFuel System: Protection Air Exhaust System:
Priming Pump Gaugesi & Instrument Panel: Flexible Exhaust Fitting '? .-- :Transfer Pum Fuel Pressure MufflerFuel Ratio Control Inlet Manifold Air Temperature (2 Starting System: .. -..$4
Fuel Filter Lubricating Oil Pressure & Temperature Air StartingLubrication System: Marine Gear Oil Pressure & Temperature Electric Starting i 24 30 32 VOil Filter Exhaust (Stack) Temperature uTwo Wire insulated SystemOil Cooler Engine RPM Alternator i24 30 32 V)Manual Sump Pump Water Temperature Glow Plugs l24 30, 32 V1Emergency Lube Oil Connections Miscellaneous: Control System:Automatic Prelubricator G110-220 V) Front Accessory Drive Sexuencexd Engne. GearAin sr P Fueve System:ral 

oer M-f.-e ontrolsDry Air Cleaners Mounting Rails-Ledge Type Safety System:Air Cleaner Service Indicator Service Hour Meter Electrc Shutoffs F FAir Cleaner Inlet Adapter Vibration Damper Mecranical St utoffs 30-3 -Watercooled Exhaust Manifold Crankcase ExIosion Relef ValveWatercooled Turbocharger Shield ACCESSORY EQUIPMENT Power Takeoff:Control System- Front Enclosed ClutcWHydra-Mechanical Governor Marine Gear: Auxiliary s 4.30Manual Shutoff Control Cat 7251 Front End Stub ShaftSafety System: Cat 7261 Pulley System:

W - 3 5 . .Ai 
°

Air% Cleaner.. Inlet .. ,•. AdperVbrton D mprMehnia Shu . . ..o°.ffs•W atercooled ': ' , . -" " " . -- """" ' -""" •.. • _- : .Exhaust_ _. M anifold':; "; '"-.Crankcase.,- E-'"x: .io'si,-on R e, jef"..Valve4 d



__7X MARIEPROPULnSION ENGINE L

RATINGS RATING DEFINITON

"Seperate Circuit Afteircooling. with 1 1O"'I (440C) CONTINUOUS is tme power and speed ca- -

maximum water temperature to the aftercoolesr. Dability of the engine which can be used
V withot interruption or load cycling.

[I rpm I llp I K '

CO IUUPA M 12 o 1 1 RATING CONDITIONS
Shaft_______ Iow 122 1057 Tow I *Saater temperatures cannot exceed ap-r _____________ ipfi U.S. goh llbreh proximately 700F (210C) to accommodate

Ful P~f 110 rA1- . a maximum temperature of 85 0 F (290 C) in
1000 33.1 I125.3 the aftericooler closed cooling system.

I. W 24.9 j 94.2 Shaft power represents power requiremients
of a typical fixed pitch propeller and repre-
sents 97 per cent of gross engine horsew

Separate Circuit Aftercooling. with 85*F (30*C) power.
maximum water temperature to the aftercooler.

_______________ ______ ______Ratings are based on SAE J816 standard

I _____I_____ rpi I hop kW conditions of 29.38 in Hg (99.2 kPa) and
CONTIMNUOUS RATING1 1225 1 1125 85 8SF (300 C). These ratings also apply at

( Shen Power [1225 1 1091 j 83OIN 8270 standard conditions of 97.8 kPa
S ________(28.97 in Hg) and 20 0C (680F).

I _____________ Irpm U.S. goh litre/h
1 1225 81.86 233.2 Fuel consumption is based on fuel oil having

Fuel Rate 1100 44.9 170.2 an HHV of 19590 Btuf lb (45570 kr4/ kg) and
I1000 33.5 j126.9 weighing 7.076 lb/U.S. gal (848 g/litre).
I. ____________ 900 ~ 25.2 j 95.6

Jacket Water Aftercooling

____ ___ __ rpm ho M k
COTIUOSRATING 1225 J 1000 T46

I SatPower 11225 1 970 [ 724 1

___________rpm U.S 1T W Iltre/h
1225 1 566 2-1=4.2 0390 SHOWN WITH

Fuel Rote 1100 41.3 156.3
1000 I 31.0 117.4

____________900_ 23.3 88.1
62.4 in194.3 in

Uineviale and Specifications are subile to change without notice. The international Systemn of units (So) # Used -A this OjbliiCatiofl -

W-36
LEM40446-0O ( 0-74)
Supersedes 1021 229-03 Caterpillar, Cal and M are Trademarks of Caterpillar Tractor Co. printed in VIS.A.



WCATERPLAR
-"MARINE 9vu•

- 9,. j . .

GNRT SET-_ Z

10- - ,.

--... . .. .. ... ,. . ..

* "-'- ..

SHOWN WITH ACCESSORY EQUIPMENT -' -.

V-1 2 TURSOCHARGED AFTERCOOLED
4 STROKE PRECOMBUSTION CHAMBER
Bore ...................... 6.25 in 159 mm .

s -I = Stroke................ 8.00 n 203 mm - .

r i Displacement ........... 2945 cu in 48.3 litre .- \ .
\ Engine Dry Weight

LA f (JWAC-H/E ........... 13460 lb 6105 kg

SRCR Generator Weight .... 5455 lb 2474 kg - '-

824 M 157 5 n Total Weight............ 18915 lb 8580 kg
1585 rnm 4001 mm

STANDARD EQUIPMENT Intake Manifold Temoerature Contactors Cooling System:
(Seawater and Seperate Circuited Heat Exchangers

Cooling System: Engines Only) Emergency Jacket Water ConnectionsExpansion Tank Shutoff Group.Oil Pressure Fuel System:
Seawater or Freshwater Pump and Overspeed Duplex Fuel Fiiter
Jacket Water Pump Gauges & Instrument Panel: Air & Exhaust System:
Fuel System: Fuel Pressure Flexible Exhaust Fitting
Priming Pump Inlet Manifold Air Temperature (2) MufflerTransfer Pump Lubricating Oil Pressure & Temperature MufrFuel Filter Exhaust (Stack) Temperature Startng System:

Flexible Fuel Lines Engine RPM Air Startng
Jacket Water Temperature Hydraulic Starting - -

Lubrication System: Electric Starting 24, 30. 32V1
Oil Filter Miscellaneous: (2-wire Insulated System "i
Oil Cooler Front Accessory Drive Alternator (24. 30. 32V
Manual Sump Pump Dual Tachometer Drive Glow Plugs ,24. 30. 32V,
Emergency Lube Oil Connection Mounting Rails-Floor TypeSafety System:
Air & Exhaust System: Vibration Damper Electric St.utoffs
Dry Type Air Cleaners Mechanical Shutoffs
Air Cleaner Service Indicator Crankcase Exoiosion Relief Vav es
Air Cleaner Inlet Adapter Power Takeoff:
Water Shielded Exhaust Manifold Front Enclosed Clutcn
Watercooled Turbocharger Shield ACCESSORY EQUIPMENT Auxiliary Drives
Control System: Front End Stub Shaft
UG8 Woodward Governor Group Generator-SRCR: Pulleys
Manual Shutoff Control 60 Hz, 1200 RPM Generator Set Society Certification:
Safety System: 550 kW Prime American Sureau of Shipping
Oil Pressure and Water Temperature 230°460 Volt Det norske Veritas

Contactors 3 Phase. 10 Wire. Wye Connection Lloyd's Register of Shipping

W-37



0398 NFRN EEAO SET

,27

RATINGS RATING DEFINTON
L%

Jacke Wter Aftoraooled-WS* PRIME POWER-For continuous electrical
rpmI kDVA srie

PROM~ POWER-4* llZ 1200 550 68
RATING CONDTONS

Percent U.S Ratings are based on SAE J818 standard
_______________ load gph litreh conditions of 29.38 in Hg (90.2 kPa) and

-0 43. 16. 656F (304C). These ratings also apply at

Fuel Rate 75 32. 123. DIN 6270 standard conditions of 97.8 kPs
~ 223(28.97 in Hg) and 200C (680F).

-2.18.1 Fuel consumption is based on fuel oil having
___________ 25 113. 149.5 1an HHV of 19590 BtuIlb (45570 kd/kg) arid

*WS-Waterstiielded Manifold weighing 7.076 lb/U.S. gal (848 g/lite.

SRCR GENERATOR epaxy encapsulated for Protection against Veilsa" Level:
vibration and unfavorable atmospheric Adjustable from rated voltage a minimum

Constucon: conditions, Of ±_5%.
Revolving-field. single bearing AC gen-
orator with built-in, statically-regulated. lpsulaefr

-: statically-xcited system. Built to IEEE-45 High temperature Class F insulation in Adjsbe roperdvso:fratv
standards. stator and rotor. Treated against abrasion kVA when operating in Parallel with other

%and fungus deterioration with epoxy in- generators.
Excfdorcpregnation and an additional overcoat of

By rectified alternating current. Voltage asphaltic material. Vo~ag Gain:buildup relay only moving part.
Raultln:Poaai 9Oeration: Adjustable to compensate for engine
Reultin:Equipped with reactive droop compen- speed variation when operating with a

Volts per Hertz regulation. Silicon con- sation. speed droop governor.
I- trolled rectifier. Transistorized voltage

regulator with no moving parts, automatic- couping: Marine Requirements:
ally maintains voltage within ±L1% from Close-coupled, multiple steel disc type. Embedded temperature detectors and
no load to full load. No external voltage Piloted shaft insures Proper alignment and generator space heaters where required
regulator needed. Shock mounted and minimizes linear vibration, by Marine Societies.

Meeilis and soacificationt are sublect to change without notice. The initernationli System of Units (Si) is used in this oubietio.
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~ CATERPILLAR

7GENERATOR SET

N~' z, *-

SHOWN WITH ACCESSORY EQUIPMENT

V-S TURBOCHARGED AFTERCOOLED
R4 STROKE CYCLE PRECOMBUSTION CHAMBER

Bore.. .625 in 159 mm
rStroke. .8.0n 203 rm

v- Displacement .............. 1964 Cu in 32.2 litre
X1C Engine Dry Weight

(JWAC-H/E) ......... ... 10750 lb 4876 kg
-SRCR Generator Weight .... 4485 ;b 2034 kg

62 4 in I______ 131.8 in_______ Total Weight............. 15235 lb 6911 kg
1585 MM 3348MM

STANDARD EQUIPMENT Intake Manifold Temperature Contaclors Cooling System:
,,Seawater and Seperate Circuited Heat Exchangers%

Cooin Sstm:Engines Only Emergency Jacket Water Cannect~cnis
Cooalisng Sytank Shutoff Group. Oil Pressure Fuel System:Eawateror Frsa atrnum and Oversoeed Duplex Fuel Filter
JacKet WNater Pumo Gauges & Instrument Panel: Air & Exhaust System:
Fuel System: Fuel Pressure Flexible Exnaust Fitting
Priming Pump Inlet Manitoid Air Temperature :21 Muffler
Transfer Pump Lubricating Oil Pressure & Temperature Satn ytm
Fuel Filter Exhaust 'Stack! Temperature Satn ytm
Flexible Fuel Lines Engine RPM Air Starting

Jacket Water Temperature Hydraulic Starting
Ouitione Misyllanous Electric Starting 24. 30. 32'
Olbriction System:nous (2-wire Insulated System)
Oil Cooler Front Accessory Drive Alternator (24. 30 32V)
Manual Sump Puma Dual Tachometer Drive Glow Plugs 24. 30. 32V)
Emergency Lube Oil Connecticni Mounting Rails-Floor Type Safety System: .

Air & Exhaust System: Service Hour Meter Electric Shutoffs
Dry Type Air Cleaners Mechanical Shutoffs
Air Ceaner Service Indicator Crankcase Explosion Relief iValves
Air Cleaner Inlet Adapter Power Takeoff:
Water Shielded Exhaust Manifold Front Enclosed Clutch
Watercooled Turoocharger Shield ACCESSORY EQUIPMENT Auxiliary Drives
Control System: Front End Stuo Shaft
UIGO Woodwiard Governor Group Generator-SRCR: Pulleys
Manual Shutoff Control 60 Hz. 1200 RPM Generator Set Society Certification: - .

Safety System: 400 kW Prime American Bureau cf Shicoing
Oil Pressure and Water Tenmperature 230-460 Volt Det riorSke Veritas

Contactors 3 Phase. 10 Wire. Wye Connection Lloyds Register of Shlnooing

W- 39
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0379 MARINE GENERATOR SET _WV

*-RATINGS RATING DEFINITION

*Jacket Wate Aftereeled-WS* PRIME POWER-For continuous electricalIL
rpmi lc VA service. _

PRIME POWER-GO HZ 1200I 400 500
RATING CONDITIONS

pereult U.S. Ratings are based on SAE J816 standard
__________________ Mlad gph Ilireh conditions of 29.38 in Hg (99.2 kPa) and

100 32.4 122.6 850F (300C). These ratings also apply at
Fuel Rate 75 2. 9. DIN 6270 standard conditions of 97.8 kPa

50 16 64.0(28.97 in Hg) and 20*C (8F).
- - Fuel consumption is based on fuel oil having

1-2 .6 1. .41.± an HHV of 19590 Btu/lb (45570 kJ/kg) and
*WS-Watershielded Manifold weighing 7.076 lbiU.S. gal (848 g/litre).

SRCR GENERATOR epoxy encapsulated for protection against Voltage Level:3
vibration and unfavorable atmospheric Adjustable from rated voltage a minimum

Construton: conditions. of ±5s%.
Revolving-field, single bearing AC gen-
erator with built-in, statically-regulated. Insulation. Voltage droop:
statically-excited system. Built to IEEE-45 High temperature Class F insulation in Adjustable for proper division of reactive
standards. stator and rotor. Treated against abrasion kVA when operating in parallel with other

and fungus deterioration with epoxy in- geraos
Exeltatlem pregnation and an additional overcoat of geraos
By rectified alternating current. Voltage asphaltic material.
buildup relay only moving pan Voltage Gain:

Paramlm Operation: Adjustable to compensate for engine
Regulaftion Equipped with reactive droop compen- speed variation when operating with a
Volts per Hertz regulation. Silicon con- sation. speed droop governor.
trolled rectifier. Transistorized voltage
regulator with no moving parts, automatic- Coupling: Marine Requirements:
ally maintains voltage within ±t1% from Close-coupled, multiple steel disc type. Embedded temperature detectors and
no load to full load. No external voltage Piloted shaft insures proper alignment and generator space heaters where required
regulator needed. Shock mounted and minimizes linear vibration, by Marine Societies.L

dF

Miltillnais and Specification* are sublt to Change Without notice. The International System of Units (Si) is used in this publication.
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~CATERPILLAR.".

GENERATOR
______ ___ -SETS

X-L

-7

SHOWN WITH ACCESSORY EQUIPMENT

___________ V-8 TURBOCHARGED &

N'_____ A 4 STROKE CYCLE TURBOCHARGED AFTERCOOLED

2Bore ..................... 5.40 i 137 mm

.i- 5. n Stroke ............8.00 in 152 mm
1 7 1428 mim Displacement .............. 1099 cu in 18.0 litres

Engine Dry Weight .......... 3480 lb 1578 kg
SR4 GnrtrWeight...2055 lb 933 kg

1231 mm 2759 mrn Total Weight .............. 55l 50(

STANDARD EQUIPMENT Vernier and Positive Locking Control 230 kW Prime Starting System:
Gauges and Instrument Panel: 200-400 Volt Air Starting

Cooling System: Fuel Pressure 240-480 Volt Hydraulic Starting
Expansion Tank Lubricating Oil Pressure 3 Phase, 10 Wire. Wye Connection -Electric Starting 124. 30-32V)
Sea Water Pump Water Temperature Direct Injection Turboch'arged 'Alternators (24. 30-32V)
Jacket Water Pump Miscellaneous: Engine 'Glow Plugs f24. 30-32V)

FeSytmAuoai aioeTiming 601-z. 1800 rpm Control System:
Priming Pump Vibration Damper 235 kW Prime Goaugsad IStrmnPnl
Transfer Pump Supports 240-480 Volt Gue n ntuetPnl
Fuel Filter Service Meter 3 hs.1 ie y oncin Tachometer and Drive

Fleibe uelLiesACCESSORY EQUIPMENT 50 Hz. 1500 rpm Safety System:
Lubrication System: 205 kW Prime Oil Pressure. Water Ternperat .re :\ %~*

Oil Filter SR4 Brushless Generator For: 200-400 Volt and Overspeed Contactors ;.
Oil Cooler 240-480 Volt Electrical Shutoffs FAAirandExhustPrecombustion Turbocharged 3 hs.1 ie y oncin Mechanical Shutoffs

AradEhutSystem. Aftercoeled Engine Power Takeoff-
Dry Type Air Cleaner 60 Hz. 1800 rpm Cooling System:
Watercooled Exhaust Manifold 26 WPieHa xhnesAuxiliary Drives
Watercooled Turbocharger 2600 Vol Prir Han Exhaugesytm Front Enclosed Clutch

Control System: 3 Phase, 10 Wire. Wye Connection Flexible Exhaust Fitting
Hydra-Mechanical Governor 50 Hz, 1500 rpm Muffler 'Two Wire lnsulateo Syszem

W-41
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ICE -3408 MARINEGENERATOR SETS
RATINGS RATINGS
TUR11110HARGEO TUJRBOCHARGED

IGrpm kW IkVAI IGIrpm . kW kVAl

PRM P0o -o He I8M 235 293 PRIME POWER-- Hez1 1500 205 1256.2
percnt percnt

load U.S. gph litre/h load U.S. gph litre/h

100 17.3 65.4 100 14.6 55.2 -

75 13.3 50.4 75 11.6 43.7
FuelRaeti- FuelRate7

50 9.8 37.1 50 8.3 31.5
25 5.9 22. 25 4.9 18.5 .+

IURUOCHARGED AFTERCOOLED TURSOCHARGED AFTERCOOLED________________ kWTE~ kVVrp__w___v_ 18,.__ 1~v.[
______________H'_____:'W '' 3 J PRIME P0WR- e1W 3 8.

percent percent
load U.S. gph Iltre/h load US. gph Iltre/h
100 20.8 78.6 100 18.7 70.6

75 15.3 58.0 75 13.7 51.9
Fuel Rate Fuel Rate •

50 11.0 41.5 50 9.6 36.3

25 6.8 25.7 25 5.8 21.8

*Watercooled manifold Watercooled manifold

RATING rEFINITION 85°F (300C). These ratings also apply at
PRIME POWER - For continuous electrical DIN 6270 standard conditions of 97.8 kPa
service. (28.97 in Hg) and 200C (680 F).
RATING CONDITIONS Fuel consumption is based on fuel oil having
Ratings are based on SAE J816 standard a HHV of 19590 Btu/lb (45570 kJ/kg) and
conditions of 29.38 in Hg (99.2 kPa) and weighing 7.076 lb/U.S. gal (848 g/litre).

SR4 BRUSHLESS GENERATOR mounted and epoxy encapsutated for pro- Voltage Level:4 -
tection against vibration and unfavorable Adjustable from rated voltage a minimumConstruction: atmosphenc conditions. of -5%Revolving-field. single bearing AC genera-

tor, statically-regulated, with rotating Insulatlon: Voltag Droop:
brushless exciter. Built to IEEE-45 stand- High temperature Class F insulation in Adjustable for proper division of reactive
ard. stator and rotor. Treated against abrasion when operating in parallel with other

and fungus deterioration with epoxy im- kVA
Excitation: pregnation and an additional overcoat of generators.
By rectified alternating current. Voltage asphaltic material. Voltage Gain:buildup relay only moving part. Parallel Operation: Adjustable to compensate for engine speed
RUOI* Equipped standard with reactive droop vcriation when operating with a speed

Regulation:~~~~ copnain dro gvrnr
Volts per Hertz regulation. Silicon con- compensation, droop govemor.
trolled rectifier. Transistorized voltage re- Coupling:
gulator automatically maintains voltage Close-coupled, multiple steel disc type. Marine Requirem.ents:
within.:2% from no Iad to full load. No Piloted shaft insures precise alignment Generator space heaters where required -
external voltage regulator needed. Shock and minimizes linear vibration, by Marine Societies. r

Materials and soecifications are subiect to Change without notice. The international System of Units (SI) is used in this publication
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CATERPILLAR
MARINE

GENERATOR
SET

- - . TURBOCHARGED . .

SHOWN WITH ACCESSORY EOUIPMEN - .

IN-LINE 6 TURBOCHARGED
- I , ~~NF~hIN~/4 STROKE CYCLE PRECOMBUSTION CHAMBER

r ..Bore.................. 4.75 in 121 mm
I 3308 SHOWN WITH I, Stroke ............... 6.00 in 152 mm

- SR4 GENERATOR
Displacement ...... ....... 638 cu in 10.5 litres

Engine Dry Weight. .... 2075 lb 941 kg
34 5 in ___ __98.56 ,n I SR4 Generator Weight .... 1390 lb 631 kg

876 mm , 2503 mrn Total Weight. . ...... 3465 lb 1572 kg

STANDARD EQUIPMENT Contr31, Vernier and Positive Precleaner
Locking Ai Cleaner Service Indicator

Safety: 'Single Stage Only)
Cooling System: Oil Pressure and Water Flexible Exnaust Fittings
Heat Exchanger. Engine Mounted Temperature Contactors Mufflers
Expansion Tank Gauges and Instrument Panel: Starting System:
Jacket Water Pump Fuel Pressure Air Starting
Sea Water Pump ,Not included with Oil Pressure Hydraulic Starting

Keel Cooling Arrangement) Water Temperature Electric Starting :24. 30-32V
Fuel System: Alternators (24. 30-32V
Priming Pump Miscellaneous: (2-wire insulated SystemIr m g P m pS e rv ic e H o u r M e te r In ul te G lc P g 2 4 3 0 3 2 1
Transfer Pump Lifting Eyes Insulated Glow Plugs 24 30-32V/
Flexible Fuel Lines Air C:eaner Rain Cao Controls and Instruments:
Fuel Filter Woodward Governor. PSG
Lubrication System: Tachometer
Oil Filters ACCESSORY EQUIPMENT Safety System:
Oil Cooler Electric Shutoffs
Air and Exhaust System: Mechanical Shutoffs
Dry Air Cleaner Cat SR4 Brushless Generator: Power Takeoff:
Exhaust Manifold 60 Hz, 3 phase, 1800 rom Auxiliary Drives

Watercooled-60 Hz 135 kW prime, 240-480 Volt Front End Stuo Shaft
Watershielded-50 Hz 10 Wire, Wye Connection Bilge Pump and Drive

Watercooled Turbocharger Shield 50 Hz, 3 phase, 1500 rpm Miscellaneous:Starting and Control System: 125 kW prime, 200-400 Volt Manual Sump Pumo
Electric Starng, 24 Volt 10 Wire, Wye Connection Base, Skid Type

Governor, Mechanical Air and Exhaust System: Society Certification

W-43
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."7O6 MARINE GENERATOR gEr

RATINGS RATING DEFINITION

rpm kW IVA PRIME POWER - For continuous electrical
IMEPOWER -60C l I 180. I .3. . lt 11. 18&81 service.

p tu.S. ..
______________ loacd gph l11tre/h h.%

100 11.3 42.8 RATING CONDITIONS

Fuel Rate 75 8.7 32.9 Ratings are based on SAE J816 standardso 6.0 22.6
conditions of 29.38 in Hg (99.2 kPa) and

2 . 1 851F (300C). These ratings also apply at"Watercooled Exhaust Manifold DIN 6270 standard conditions of 97.8 kPa

(28.97 in Hg) and 206C (680F).
Fuel consumption is based on fuel oil having

rpm kW kVA an HHV of 19590 Btu/lb (45570 kJ/kg) and
.PME POWER- Sil H 1 . 12&5. weighing 7.076 lb/U.S. gal (848 g/litre).

percent U.S.
_ _Id gph itre/h
100 10.1 38.2

Fuel Rate 75 7.6 28.8
50 5.2 19.5
25 3.0 11.4

*Watershielded Exhaust Manifold ,-.

SR4 BRUSHLESS GENERATOR load to full load. No external voltage regu- Piloted staft insures precise alignment and i
lator needed. Shock mounted and epoxy minimizes linear vibration.
encapsulated for protection against vibra- Voltage Level:
tion and unfavorable atmospheric condi- Adjustable from rated voltage a minimum

Cntuto:tions. Adfutabefo5atdvlae. iiuRevolving-field. single bearing AC gen- of 5V..
erator, statically-regulated, with rotating Insulation- V~ larc
brushlesa exciter. Built to IEEE-45 stand- High temperature Class F insulation in Adjustable for proper division of reactive
ards. stator and rotor. Treated against abrasion kVA when operating in parallel with other

and fungus deterioration with epoxy inm- generators.
Ezltatlo:.t pregnation and an additional overcoat of
By rectified alternating current. Voltage asphaltic material. Voltage Gain:
buildup relay only moving part. Adjustable to compensate for engine speed

Parallel Operation: variation when operating with a speedRegulation: Equipped with reactive droop comp~en- droop: governor. - '.
Volts per Hertz regulation. Silicon con- sation.
trolled rectifier. Transistorized voltage req- Marine Requirements:
ulator, with no moving parts, automatically CouplIng: Generator space heaters to meet Marine
maintains voltage within =2% from no Close-coupled, multiple steel disc type. Society requirements.

Materials and specifications are sublect to change without notice. The International System of Units (St) is used in this publication
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Recommendations for the Installation f U R
of Voith-Schneider Propellers V O IR F

IS840

Krupp International, Inc.
550 Mamaroneck Ave.
Harrison. N. Y. 10528
Tel. (914) 381.2000 !
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Two size 28 G 11/185 Voich-Sdineider
Propellers completely assembled int the .
workshops of our Marine Engineering

Blade orbit din 2.80 m. blade length
- I1 85 mn. Input shaft at the upper aft.

two-stage design.

A Voith.Sdtneider Propeller with
blades removed, loaded on a railway

.7.

~%

'- N

jaw
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I,.. 07171-7-C-4--17T-"

The choice of Main dimensions I
propeller size of the Voith-Schneider Propeller -

The Size of the VSP Is determined not The table at the foot shows the main '11 @O-MO dW 1le u SiMw le dW . -s~

only from hydrodynernic considerations. dimensions (min). the weights (kg). the ", bw -" ci m &W Ow blf -

but aleo on its suitability for tie momenta of inertia (kgm2). r eferre to W6. 6&~ Go LO .Wabi"W a
leeuiaw es whi propeller thrust the vertical sae. as Well a" dhe oil Ina" - .I=-.

and torque exert on dhe blades and filling (ltre.) for all pr opeller sine of
* drlvin parts. An eech case is judged our present production progrsnsiie.)

individully. we must reserve the right Also see te dimensional sketches in
to choose the propeller to be used. Figs. 4 to 7. A distinction iasniede

Hoeefor considerudion at the ii between a *aingle-stage design* with
tial project stage, dhe penmissible input bevel gear unit (Fig. 4) and a 'two-
horsepower (lW) ass fuhnction of dhe stage design' with a spur gear unit
propeler sine has been plotted in the preceding the bevel gear unit so that
diagram. Fig. 3. Curve (a) appliee to large propeller, can use high input
pr opellers for tugs. drilishipe. floating speeds.
cranee and similar veesels of compare-
tively high propeller leads. Curve (b). Two-stage Voi-Sdineidor Propellers
on the other hand, applies to low of size 30 and above are equipped with
propeller leads as are generally en- two or three input shafts. WMt two
countered in free-running vessels, such input shaft, a horizontal or vertical
as psanger ships, ferres. navy arrangement may be adopted. Fig. 8
Vegsel etc. shows the horizontal and Fig. 7 the .

vertical arrangement. whlich is perti-
culerly sited for use with electric
motor drive.I 2

Should the tabulated propeller weights a
exceed the available lead-carrying - -

cpctis of the shipyard's cranes. the
propellers would be delivered as two or L
three separate subassemblies - casing.
rotor casing, bladeis - and finally so-
sembled on board.

as~Prop. Oz FL 0 
R T. Zf,0

Siz nun mm mm mrm mm mmn

_____________ L ~ - ; zE 1100s6W 1010 506 4 770
W - - * ~ '~tE 13001000 12746OW34 070

-___12 E 1660 1200 1532 736 4 1114
I14 E 1800 1400 1770 603 4 1248

IoL L LlG 2406 1800 2263 1156 5 1468
20 E S 214 1600 201 1007 4 1740'0 12 W a is 20 a4 25 a1 3Z X isE 2660056155 14

3 24 G 3180 2400 297016N555 1905
260G 3360 2600 3170 1655 5 1905
200G 36M 2800 3480 1855 5 2080
320G 4170 3200 3960 20D6 5 2320
360G 4750 3600 4490 2262 5 2830
400G 5230 4000 4965 2262 5 2930

160 2145 1600 2021 1007 4 1370
260G 3380 200 3170 1656 5 1770
260G 3680 2800 3480 1855 S 2000
320G 4170 3200 3960 2006 5 2300
35g. 36 4750 3600 4490 2262 5 2700

Relationship between propeller size an0d23 004982125 20
*Input horsepower. Curves a anid b: e

W-48
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Fig. 4L
- - ~Dimensional sketch of a single-stage ...

Voith-Sdtneider Propeller Z. U =

number of blades.

a. Dimensional sketch of a two-stage

number of blades. V = preceding gear

I unit. shafting offset 400 - 500 mrm.

On Fig. 6
Plan view of a two-stage Voith-Sd'nei-___
der Propeller with two horizontal inout
shafts.

- ~ Fig. 7
- - - - Dimensional sketch of a two-stage

Voith-Sdsneider Propeller with two or
- - three vertical input shafts for electric-

motor orive.4e

W H M M, M, Weight Oil filling Moment of Gear unit Propeller
inertia of input soeed*)
rtor single- two- L11

mm mm mmn mm mm about kg about litres kgm 2  stage stage

300 185 520 - - 180 80 42.5 single-stage 750-ISO0 -

395 242 700 - - 1660 140 110 single-stage 600-1300 -

482 298 820 - - 2600 240 340 single-stage 500-1000 -

550 336 970 - - 3700 420 850 single-stage 450-900 -

835 383 1065 - - 5600 550 1250 single-stage 400-800 -

900 419 1225 - - 7800 850 2250 single-stage 350-700 -
79 -96 130 - 1000 tiO 3400 single-stage 300-600

1230 575 f730 2015 2815 19500 t900 8000 single-stage and two-stage 275-500 650-1450 A F

1230 575 1765 2050 2850 20600 2000 12500 si-gle-stage and two-stage 250-350 600-1450

1330 670 1925 2365 3100 29000 2800 20000 single-stage and two-stage 2040 500-1450

1480 690 2150 2365 3200 37000 4000 26500 single-stage and two-stage 200-300 450-1350

1900 900 2400 - - 58500 6800 6250C consult Voith

2000 1000 2400 - - i5000 10000 125000 for design and speeds

- 3133 - - - 8700 60 1250 two-stage with I vertical input shaft - 800-1450

- 575 - - - 23000 2000 12500 two-stage with 2 vertical ;nout shafts - 1000-1800

- 570 - - - 30000 3000 20000 two-stage with 3 verticai flout shafts - 900-1800

- 750 - - - 41000 3800 26500 two-stage with 3 vertical riout shafts - 300-1800

- 900 - - - 54000 6800 62500 two-stage with 3 vertical inout shafts - 750-1500

- 1000 - - - 80000 10000 125000 two-stage with 3 vertical input shafts - 750-1200

1The exact speed limits for specific aoplications must be established ini consultation with -is

W- 49r
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Propeller well

The foundation for the Voith-Shneider Fig. 8 R radius up to blade trailing edge
Propeller. the propeler well. must form Olmenal et of the propeller well with numamum blade deflection:
a ntiM pevtwith the botom structure dimensione given in separate
of the vseol. The scantlinge have to 0. - cosing-flange outside diameter drowi1
,be such s t take the weogt of s - casing-flange thicknee PR propeler rotor casing

propeller and the thrust in all directions 0I - bothole-circle diameter A , shell plting
and to transmit weight and thrust to , - number of bolts DI 2-mm flat seel
die ship's h.l, d - bolthole diameter propeller ble-"

0, - rotor-casing outside diameter GF -caing flange
Th diesin of th wei fo ec 0 - diameter of shell plate opening
propeller (mm) and the permissible OD - well diameter

tolea are given in the table. When b - plate thickness of propeller well Fig. g

determining the height of the well. it H - height of well, including 2-rm Plan view of propeller well. Stiffamers

must be remembered that a flat seal. flat seal must be adapted to the ship'sgtnjctireie.
about 2 mm thick. of customary structures.

material, must be inserted between the
well and propeller flanges.

Further particulars. especilly regarding
the inallation of the propeller, are -
givenin our Installation Mimuel wich'
is made available before delivery of
the propeller.

In special cases. the Propeller can also
be intalled from below, We shall gladly
Put forward ropoe sle for your particu-
lar proect._

Pro. 0. D= , Db z, D 0, H d 8 b : "::

•..Sizel rm min mmi mm mrm mm minmi rn

BE 1106 1076 1030 27 1018*' 1010 165 14 15 6

102 1390 1350 1296 27 1282* 1274 242 10 IS 8

12E 1660 1613 1555 36 1540
+
*4 1532 296 18 20 9

141E 1890 1850 1792 36 1780
+
4 1770 336 18 20 10

16G 2145 2110 2048 36 2032
+
6 2021 383 18 22 11

18G 2405 2360 2291 42 2275+5 2263 419 23 24 12 -

20 2 26652820 2538 48 2 218+ 5 205 496 24 26 13
24G 3160 3105 3010 54 2990"5 2970 575 27 30 14

28 G 3360 3305 3210 54 310
+
5 3170 575 27 30 14 %

28G 380 3610 3520 60 3500 +* 3460 670 27 35 15
32G 4170 4100 4000 66 3970 + 6 3950 680 33 40 16

36G 4750 4670 4550 72 4515"- 4490 900 39 50 18

40 G 5230 5150 S3S 72 4995+" 4965 1000 39 SO 16 e

• .% ,° -' .'
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Fig. 10

Fig. 11 
1

Sectional construction of a series of
four Voith Water Tractors for the
South African Railways, Durban. Shown
in the Photo is the section with the two
size 32 G 11/200 Voith-Schneider Pro-
Pelles for a total power of about
4.000hp

.7C

44 ~. .

10~
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Main machinery Interaction between diesel engine
and Voith-Schneider Propeller

Within the power limits of Voith-Schnei- The variable pitch of the Voith-Sdinsi- If. on the other hand. the ship's speed
der Propulsion today. the mon ma- der Propeller enablee the full power changes at practically constant propel.
chinery commonly used is the diesel of the diesel engine to be used under ler loading, as is generally the case in .* 4
e11in which doea not require reversing all service conditione. This is shown in free-running conditions. the absorbed
and may run at constant rpm. However. Fig. 12 where the propeller charecters- power should not be regulated solely
for economical operation under partial tics are plotted for two extreme cases: by a corresponding pitch adjustment at .7 "
load the engine should be controlled by running free and at the bollard. A constant engine rpm. An attempt should
a speed governor which can be ffxed-pitch piopelflr designed for the always be made to approximate the
preset to give the engine rpm for the free running condition 'A' absorbs optimum overall efficiency of the
given propeller load. maximum engine torque at the bollard combination of diesel engine and

•B" with only approximately 700/0 of propeller. Achieving the exact optimum
Electric drive may be chosen if extan- the engine rpm. If the engine cannot efficiency is only possible through
sive electric energy is needed for other develop extra torque then. assuming relatively complicated control
purposes as for instance in floating straight-line engine charactertica . only mechanism which are economical only
cranes and drillship .As the input horse- 70010 of the rated engine horsepower is for vessels travelling a long distance.
power to the Voith-Schnaidder Propeller used. Under such conditions the towline They are not justified in vessels which
is controlled by means of the variable pull is correspondingly decreased for most of their time are mnoeu-
propeller pitch. robust and dependable which is a considerable drawback in vring - a category in which Voith-
three-phase ec motors (squirrel-cage tugs. Schneider propulsion is generally
motors) may be used. With the Voith.Schnsider propeller, installed. In these cases partial loading

however, the pitch can be reduced so should meinly be achieved by a
When chooeing the starting equipment that engine speed can be increased corresponding reduction in engine
for the electric motors it must reman- beyond point 'S' up to point "A', speed. In Fig. 13 both alternative. are
bared that the initial breakaway torque where the engine will again develop the compared: power reduction by pitch
of the Voith-Sdineider Propeller is full power. The adjustable pitch is adjustment and also by change in
about 2501o of the rated torque. After therefore ideally suited to offset the engine rpm for a partial loading of 55 10 .
starting the torque falls off considerably disadvantages of the practically linear It may be seen that the pitch has to
since the propeller is started at zero rpm - power characteristica of a diesel be reduced substantially if this method
pitch. The torque then increases ap- engine under varying propeller toads. alone is used to reduce the power. The
proximately as the square of the speed The propeller loading is in this case general effect of this is a slight reduc-
up to no-load rating (10 to 150,o of power N tion in propulsive efficiency if the
rated power). taken to be of ; _ [-- ,- optimun promtler etch ws chosen ror

The input rpm of the Voith-Schneider
Propeller can be chosen within certain A -'

limit to suit the reduction gear unit 100- - A_-- -------
inside the propeller. The table on pege A
5 gives the approximate rpm limit. for
each propeller size. but we recommend V
that proepective customers approach L£J
us for the precise maximum end mini- Z
mum permissible input rpm for their so

particular project.

ba

20 ---

2s 100

ri - "11
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the design point. Furthermore. the Pitch control will be used d *
engine would not be cerating under a)wtvrynpoelr adg
the most economical conditions when wihvrngpoelrlan I :
running at full speed with the torque (rernig-twn)
reduced to about 55011. On the other b) for manoeuvring
hand. if the Propeller pitch is kept at its c) under operating conditions below F W
optimum value, the speed must, for the the lowest Permissible engine speed ~'
assumed loading of 552,'q. be reduced to
about 820!o of the rated speed, while Rpm control as used for partial ergine
the engine torque would be simul. loading with constant propeller loading
taneously reduced to about 679,1 As (varying speeds with the vessel running
compared with the first alternative, free).
this would result in more favourable
operating conditions both for the
propeller and the engine.

Evidently the pitch will always be used
to control the power for conditions oeiow
the lowest Permissible engine speed
and when manoeuvring. Regarding the
power control of VSP vessels with
diesel machinery the following rules
'will apply:

Fig. 12
Propel ler and engine characteristics J.

N power 100 : I*~
a power absorbed by Propeller in -

freerunning conditions at 100010 .. I
pitchz i I

b power absorbed by propeller In I ,

bollard conditions (zero speed) at II '.

1000/3 pitch - -

A design point
B see text peged 8_________

%id, torque developed by diesel
engine 5

Fig. 13
Partial load operation so 0
N power

nm engine rpmI_____
MSMA torque developed by diesel

engine
ko propeiler pitch 20 '

20 40 60 30 ICO%

%
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Shafting

N.

When deeigning the shafting between
engine and Voith-Schneider Propeller
the propeller gear unit(s) must be .
protected from inadmissible peak Ioads
rslting from torsional vibrations as
well a from starting and stopping
sihod. Because of the comparatively
large moment of gyration of the Voith-
Schnelder Propellers. shock stressee in
particular may be extremely high on
the shutdown of the diesel engine.

I-,..-

The beat solution to avoid these peak - -' -

Sstrease is to inslall a turbo (fluid)
coupling of the Fttinger type in the -- .
shafting to ensure shock-free starting
and stopping. This coupling protects
the shafting from vibrations coming
from the diesel engine since it sub-
divides the whole Propulsion system
into two vibrstional systems. Two types
of turbo coupling ame available: aw. aw

a) Constant-filling type turbo coupling
1rrF=ig. 14).

b) Drain-type turbo coupling (Fig. IS).___

For the majority of applications the - -f
constant-filling type turbo coupling will

eet requirements: this coupling ,- 1
quires no maintenance and operates -
without pump and cooler. When higher
torques are encountered and when
disconnection of the propeller from the
main machinery is required, preference
is given to the drain-type turbo
coupling.

If certain reasons preclude the applica-
tion of turbo couplings, a medanical
clutch coupling, angegeeble with the
equipment in operetion. should be in-
stalled. This coupling can at leest pertly
protect the propeller gearing from start-
ing and stopping shodck originating
from the dlesel engine.

Propeller pinion shaft and the adjoining
shafting should always be connected by
a coupling which can compensate for
inaccuracies in alignment (bow-toothed
coupling, flexible coupling, or cardan
shaft). This arrangement avoids ex-
elve etrseing of the propeller pinion-
shaft bearings due to inaccuracies in Fig. 14
alignment, elastic deformation of the Turbo coupling of the constant-filling
hull or thermal expansion of the shaft- type
ing Itself. Carden shaft or universal type

joint couplings will be used mainly when Fig. 15
the torques in the shafting am not ex. Drain-type turbo coupling ..
cessive and when an axial or angular
compensation between propeller pinion Fig. 16 -"
shaft and engine shaft is required. Arrangement of cardan shafts --

to
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The arda shats re gneraly rran- Fi. 1
ad~~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ eihe in*'o Z om(i 6,Satn.VihShe 

rPoelrwt

but~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ in' eihrcs ti'ssnilta h reeigga ntcorcit pi

ofthe anleaffets ae seerailfe aofg-F.1
eether in As oppr liom we g r 6echfon.mmehndnd Poelewt

aangle abot nd ar orhna sehp gersuln ihn daesa

installtoensur. aifcor urcto

owteuversth al oins The maulgniud
of the angleoaffet thpe service lifeof
theaots a uper iit wesetie omend

owtevei h aeo l couplinga rigo h

main shaft should be designed as alocating bearing for asial guioi ng of the .

shaft and the rest as floating bearings. .

The safting must be free from critical
torsional vibrations within the entire
operating range. For natallations fitted
with turbo couplings the engine supolier .K
must investigate the system. engine-
primary half of turbo coupling and -

guarantee satisfactory operation. We
investigate the system: seconaary halt
of turbo coupling - Voith-Scihneider
Propeller, since only excitations induced
by the Voith-Schnrider Prooeller play 1

part in this system. If no turbo coup-
ling is installed, the engine supplier
must investigate the whoie system: -d "-
engine - Voitft-SdhneidlerPoie.-
The moments of inertia for Voith-Schneider Propellers. including entrain-f
ad water masses, are givan in the r

of ierti arerefrr~dto te va ca
rtlor asages momnt ofTs nertia s
ofieaaereferred to the piioesatiobane

from the following formula:

= - ~ ~ kgmt

For each application the precise rotor
rpm as given by us. The rotor speed
can be roughly estimated from the v
following formula: -.

r rotor speed in min-i' ~~k.
D, blade orbit diameter in m V .. .

Pages12 and13 show some typical shaft -- a-.~.->2".t
arrangements whicht may be used as a
guideline for project engineers.~~~h~i
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Typical shaft arrangements

Voit'sdmoedr PVrp.H

ling constant-f fling typeurb
ainsaie - -huvrll n 109

inpt saft- sur earunit -

Schnell Propeler

.%

01411001angine clutch coupling-
Ve.belt drive - gear coupling

Elaci "NOtW two flguible couplilg
wt rinrmdlate shalt Voit-

Sdwoedgw Propeller

12H



- Me.

V Aw

Diesel engine - turbo coupling flanged
onto crankshaft by means of a dia-
phragm - pedestal bearing - two
gear coupling halves with :nternmediate
shafts - Voith.Schneider Propeller

Diesel engine - turbo coupling flarged m
onto crankshaft by means of a cia.
phragm - output-end pedestal bearing II

flexibly mounted nm the ship on common II-
base cardan shaft - Voith-Sdhneider I
PropellerI

Diesel engine - lurbo coupling flang- I.
a d onto crankshaft by means Of a3
diaphragm - shaft supported by two %
bearmgs - gear coupling - Voith-
Schneider PropellerL.1 *
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Control stand and control rod gear

The Vollhi-Soleder Propeller thrnuat offe for Waud appllCaOne ha"e bon Fi9.IS
is controlle by varladion ofdi" blade succaaalully tetdunder aavice Control fo

ardnsoo [=po ) on o whcha) wet ona Volidmaide Propeller
lse in die shipas longitdina dkocdion The leers and wheels Fona an the b) wad two Voidi-Idwida, Propelermv
=nd die oths d war a w imge The longi comerl -atand( ) mwu be vrw n m~ sid by $We

tiul omonent is uWaSay called aui a manner an to entwe i *%

- ~~~~seed pitoift die suvrecomponent ship's movemnt ia analegous to die c) wddulenedveeeele with one
steown Pilt. 'Iowa wne of do control g-p trn. Voi.Sdwnilder Propelle at the bow

MW aOan to p.,-lIde any conkusion and one dieth amai
Oepsing pon ie ropeer arw~ in dieonto of a multiple propeller

mnent. die aped and steering pi-e I oltl
are contilnd to aimplfy die control of
die ship. in ai-Propoller ahips die
control stand ia 19te widi a leve for
longitudinal pitch adlueonent and a
Steein "hhel for trarNserve or
slongk-pitch adjunent (Fig. I1sa). In
principle it would be poeable to adjus
die trenevems component by a le~e.%%1fl
a oweve experience hes ashown it
die m oniede steering oIeelwidi
six rotadione 'hard-oveer to *hard.
over'ia more advntgeu fr keeping
a vesel on course.

Widi two proel arranged aide by
sidle. die tranoeve components of both
ProPellere ore cowiftned and adluested

ontybyone atering wheel.The speI5
copnseof both propellrs cmn be

adusd needny by one speed a 0 p
Wi double-ended vesaels. hV one#

proplr forward and one aft, die
sedcommonents of both Propellers

br m aell cm~e n d a djusted ,,-

jointl wherees die transverse or
Coersn comet of both proel IF

Wre adpmsdw inWodepndnly. eec' comk-
poetbye a "wowt seng wheel

(Ig Ia). Writ for our doebpon of
die noNa-o of Vothdvahrmsr pro-

Widis short disteranchewee bridg b 0
ad propeller. remocte control is accomo-

pliahed bye mnchanical push-pull rod
gearw d ~ a s ually included in our
-svw. With I" dastoncas between

brdge n proele andW when "aeea
cnrlstands are installed we recoin-

nend the applicadion of hydrauli remose
Coto y"sMe In many case. robust

trlwell meat the epeifled requrenhst.
OMneumtIC and electric remnote control
systoems can also be used. Our ape
delete will be plese to advi'se on
the relative Warits.

4%In egecla cas it MY also be riecee-
9sery to-o opertieopeller, with

Miownti control. The solutiones we can R

m r
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Typical~~~~~~- exml hwr a rag-.

Fig. 20

Wheelhouse of a '/oith Water Tractor d S-
with fre.-standing control stand

16''t

:%-
20
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J. M.Voith GmbH D-7920 Heidenheim

Fig. 21
Luwndi of a doublo-ended ferryboat for
do. SO ait of Messia. equipped vWid
two VouithSchnelw Pvcpelleft
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fire reta3daxt fer1ss -Co! an exveric =.~i ,a--
Fire retae-~ent 4iberelass udr -- -!Io s-3_ -'-i
Ls&-.s paneI Ln sle-ep-g area. ;Mits 91wetal in :
bamili ard kd trchen a~ra. lerita v~nyl ce.' ;_m. "tnc

-'= C-- --j i= sleeping axreA ard flibce-rr.s :2 r
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Page 2

Th (dO~5 be.n P1 0- fibadacs -==LS or itod with stain-
tIms seel piano hinges ca ga1.3ize iteel f--ms. Latc2±oq -

h.Aze 44u &I-I be U=sc #877 PU.toO~CICU =.I bard.e Set. Xl=-

ir== dzip hoo shAll be instaa.d over each door. '"

MIDS: jmdWS4d~~ be a1.LjInL 0 with O.S.S. qlass and al.i!un

WG I.2/208 vat 60 cycle,. I phase. artlesoh~s saci.4 *

mcac = tad c~ta and out.le. C=%immiamce =tz 20 ~-
amps, UO ol0 dup1mec=%r -tpe. ALCir=%it !=ker
pruca AIIa. e.t~iczI its NWIM -a and ini~s in

-ac u ith thA %lat.ooI. zlac==~a. Cco. Type acd am~
of lizeim as smoc *- -41. All win±-= to be icsigiatd cq
wix.zIM. PanelI box moun ted on wall w ith condu it to b ri mg
in power cable from outside structure.

7*;s~; A!" am-ly '=2 sha-1.be =5;, I.Jlst --. A.3.S. plastic

-ai#=Mn= t7a9-

3 Bes, Steel t~m double b.k,
36" X 75"

6 Ma~uss 250 oill, 36" X 75"
Lokes dcabie tie- ts±

Aa. hacd, 36 pcamst s

a-seat with !-reezer, 1 u I

1. 0obie c= =. sim*, s.s. w/hot,cold S potable faucets

3. 3ase cabL-tet, 5 ft.

j 1. ~ TaU cabnet, 5 ft.
I. Water heatILr, 42 gaJLi'i

t*24er sic;A.er heavy cix -v alrd

1. ~t~J~ty'pe
1.Lavat=-l uith mi- Light an'd

sh&elf W/hot'cold E. potable water laucets

2 Ld"AUSt !ar., 11
I. Aix~ c~j.±t4.er dith theat, 28, 000 31-j cool

i% Lot duct u~ck
Ecuirhflt ?rice: $1.0,033.00

DEL IVEREO,HUMBLi ='CS: S 23,850.00
M-IVT 20, 000 ".-s. S-, P-- iq o I

MTIMMcr 3, 100 ca~ . ISSb -

=-L'-C. =POl: 25 ;C .1 120/208/1/60
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HOW THE SYSTEM rVORKS %

*The 'Iicrophor sewage treatritnt system which
can use either fresh or salt water, is'a
biological system in which solids are reduced -

to harmless carbon dioxide andi liquid;

* .Bacteria introduced into the treatment tank
byi the depDosit of waste from the toilet, live
and multinlv in the columns of filtering media
insid~e the- tank. The bacter-ia reduce sewage
waste and toilet tissue to a licuid which is
filtered throu-h the columns. The effluent
is then sterilized by washing the liquid4.
across the chlorine tablets in the chlorinator
which destroys the bacteria. 'he effluent is
discharged by gravity flow directly overboard.
If gravity flow is impractlical, effluent can
flow to a below water line siumon and be :)umoed
overboard.

The Micron-hor sewage tr'e'at-ment s'se using
*an "aerobic" biological action to digest

*waste does not mrodu ce dangerous gases.

*NO CHEMIC-ALS OF ANY SORT SHOULD BE ADDED TO
*THE TREAVIENT TANX A.T ANY T11E

Micronhor systems are sized to th e amount- of
people using the unit (see tvnical installa-
*tion sketch). if the system ever becomes
overloaded it may be cleaned out through the
cleanout Dlug.- A water hose can be used to
to liaui fy the waste while pumping and caution
should be taken not to danage the filtering
*columns.

.4 -A-

P.O. Box 490 0 Willits, -California 95490 0 (707) 4S9-5563 .**

A
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HANLING AND STORAGE OF! : • MICROPHOR CHLORINE ....
.-TABLETS (P/N 73-98-703)

.e would recommend keeping the unopened bags
of chlorine tablets in a plastic bucket or
container with a tight fitting lid in a cool'. dry place. •.•.

- The following precautions should be followed:

DANGER:- POISON

EXTRE-1ELY HARMFUL *IF SKALLOWED. Do not get
into the eyes, skin or on clothing. Do not
inhale dust; irritating to the eyes, skin,
nose, throat and lungs.

. ANTIDOTE - INTERNAL: Feed rice gruel or
cooked cereal, followed by doses of olive .

. oil or cooking oil. CALL A PHYSICIAN.

- ANTIDOTE - EXTERNAL: Flood the area of con- U
" tact with water. If contact area is--the eyes,

flood immediately with water for 15 minutes -, ..
. - duration. CALL A PHYSICIAN.. ..

" OXIDIZING MATERIAL. Contact.with organic
matter or high temperature may cause decom-

S osition and result in the release. of chlorine .
gas and other toxic gases. Store in a cool,

- dry ventilated area away from flammable "
" "material. -Contact with heat, moisture,

foreign materials or contamination from any . .
- source may result in fire. Clothing or

• .- vpgetation contaminated by this concentrated,

dry chlorine product are extremely flammable.
"..Remove and wash contaminated clothing promptly.

Flood generously with water, contaminated
,. . vegetation. Do not re-use empty container. . L

.-. Thoroughly rinse the container before disposal.

P.O. Box 490 3 Willits, California 95490 3 (707) 459-5563 I L4

. . . . . . . .

• °* J. .. ... ... ...
- ~. .- 'A . " * . .. .. . *... : - , . . -i.: .. . ' . . ... - , - ,.
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asFnatc voyS -I F r.t Ia-409

Usei no.arasive.-biode sadabier c enr sh -

-are. flushed into the treatment-tank stop the :

bo3.ogical acticn.. .. ,-* -*-*.

* TREATMENT TA< . z. -

_ icrophor IV-reat:-ent'k tankS7 are biological
digesters and are desianed for- diszosal-of

-- huinan waste products and toilet tissue only.
DOnot ptany other ite-m or material. in to

thI4 system.
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Prices Effective January 1, 1977

,ICROPHOR SEWAGE TREMENT SYSTEMS

WITH CONVENTIONAL TOILETS (Models w/Microphor Toilets - see other side)

Crew - , %
Model * Size Nominal Dimensions Twe I * Type 11 *

HC-50 5 310W X 304H X 56"L 1,560.00 1,950.00 .

MC-100 10 310W X 30"! X 80L 2,070.00 2,585.00

MC-150 15 40OW X 3003 X 96"L 2,658.00 3,320.00

MC-200 20 48"W X 32" X 1U0"L 3,350.00 4,185.00

MC-300 30 48"W X 37"H X 136"L 4,740.00 5,925.00

MC-500 50 60OW X 37"! X 210"L 6,075.00 7,600.00

.MC-600 60 >- 660W X 37"0 X 210"L 8,775.00 10,968.00

* C-800 80 720W X 45"R X 240"L 13,750.00 17,187.00

14C-1000 100 72"W X 45"R X 288"L 18,785.00 23,435.00

*ALL MODELS ARE UT.S. COAST GUARD APPROVED WITH LABEL OF CERTIFICATION NTUMBERS.

SUMP/PUMP ACCESSORIES (Optional) **

Standard Sump and Pump Assembly 875.00 Y' J- C7-

Standard Sump and Two Pump Assemblies 1,305.00

Large Sump W/Two Pumps and Alternator 1,985.00

S* Needed only if gravity discharge is not possible.

CELORM7E TABLETS

3" size used on all MC Models
$175/bucket (50 lbs.)

F.O.B. Willits, California
Terms. NTet 30 DaysCet~

Represented By:)K ie 2qata C. .

P.O. BOx 3129

SAN 1PR ANCISCO. CA 941 t9

W-68 (4S3'1zi1
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NAVFAC Contract J.O. 04072-010000
Phone Calls

Walter Dailey - OPNAV OP43 - (202) 695-1332 - Yard Craft

I ~.* Capt. W.D. Sayer - NAVSEA 04P - (804) 393-3292 - Reserve
Fleet

Robert Dryan - MarAd - (202) 377-5364 - Reserve Fleet

Adler - MSC - (202) 282-2629 (Abrahamson's Assistant)

U Gordon Catron - West Coast OPS (MSC) - (415) 466-5906

John Burk - East Coast OPS (MSC) - (201) 858-7431

Lue Tippet (Mr. Hylind) Fleet Support (MSC) - (202) 282-2891

Howard Craddock (MSC) - (202) 282-2902 - Dept. Asst. Chief

Capt. Robert Croder - (202) 607-6509

Wayne Knight - Charlston MSY Gen Plans - Yard Craft - (803)
743-4545

Capt. Galston - MarAd-Suisun Bay Rep. - (415) 556-6233

John Pottinger - Fleet Super - Suisun Bay - (707) 745-0487

Howard Hogue - Tide Water Marine - Santa Barbara - (805)
963-1774

John Turner - Pacific Tow Boat - Long Beach - (213) 432-6487
,L (Capt.) George B. Phillips - Seacon - (804) 464-7362

L- Mr. John Mallahan - ABS - (804) 247-3697

X- 1
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Telephone Conversation with Mr. Howard Hogue of Tidewater
Marine (Santa Barbara, California) and Jim Schaff, GMDI,
24 February 1978

* Currently 2-218' offshore work boats are available on
the West Coast. .__

0 Only a few others here or in Hawaii.

* Brochure is being sent to me.

0 Day rate 5.5 to 6.5K depending on crew.

0 Acquision cost approximately 7M. 0...

* Berthing for 20-21 and some day accommodations, crew
size 11.

0 195'-work boats would go for about 4K/day including /
crew.

a Availability at any specific time would be highly
variable, but in gulf states, one could lease 195'
(more avaiable) on 90 days notice, 200+' on 6 month
basis. .'

* During rigging/outfitting and unrigging periods (would
request hull to be returned to original) day rate
would go down about 1K.

I .- .* *.-*."..--.. ..,
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Meeting with NAVFAC on W.C. Platform, 1 March 1978 i
In attendance

NAVFAC Jean Herrington Economic Anal %
" Al Sutherland Const Division (aboard Seacon) K

Ron Knight Adv Planning
Shun Ling Anal Branch
Chuck Bodey Design Div

" CDR Ron Echul FPO-l Li4
CDR Jim Osborn PC-2 NAVFAC H.Q.
Fred Agdern FPO Rep on Seacon Const/Conv

GMDI Jim Schaff

Basic Topics Covered

* Presented the results of the study to date and as to
status of the project.

Discussed the driving criteria covered in the scenarios,

- The 66 days of Scenario 1 was much too stringent and
;during performance of the Scenario was accomplished by

returning to port every other day (or so).

- Discussion followed and 30 to 60 days endurance was
considered appropriate.

- 50 berthing size appropriate.

- Hull's size ABV 200' needed (<300').

£ The use of porta-camps should be considered.
" Discussion of the configurations and trade-offs between

alternates.

-Type of propulsion/positioning devices

(1) for YFNB

•4-. (2) existing propulsion

- Advantages/disadvantages of obtaining a hull with ex-
isting propulsion.

(1) machinery exists/possible reduced costs

(2) may be old and increase maintenance costs
.5

- Working over side and bow against over stern and side.

X-7



" Meet USCG/ABS or US Navy standards. USCG where not cost-
ly or inconvenient.-

" Use Glomar II class as example of small 0/S hull available
and remove indicatioFof GMI owned hull!

" Stability data to come from FPO-1

- If not available (est)

(1) Seacon stable

(2) Current Seacon anti-roll tanks approximately 50%
under si zed

Results

" Continue preliminary design procedure with

(1) YFNB

(2) Co~nercial hull -ex small driliship -workboat

purchase

" Complete matrix with dollars (2nd ext on Cl hull includ- .

ed) and reasoning behind selection criteria. L -

Procedure

FOR ALL MZDCATED
19-"1 vI R=CVTTW/roIt

K=StAI x D/S Acquire Warkboat l-'-



MATRIX

(COST +)
DEDICATED HULL LEA SE CONTRACT

Hull Modif. Costs $-0- -0- C

Outfit $S$~

Performance

0 Crew$$$

9 Fuel& Water$ $

e4-j

X-9p
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MEETING WITH NAVFAC ON W.C.O.C.P. - 20, 21 APRIL 1978

In Attendence

I Ron Knight - NAVFAC
Jean Herrington - NAVFAC I
CDR John Stamn - NAVFAC

Harold Ramsden - GIMD I

Jimmy Walker - GMDI
Doug Simpson - GMDI
Jim Schaff - GMDI

Summary of Items Discussed

s Briefed Cdr Stamn on project and results to date.

r * Went over economic data developed to date on Scenario 1. Gen-
eral direction items discussed:

- Lease option is to utilize Navy personnel for construction work
and FPO-l inventory of equipment.

- Contract option is to be treated as GMDI proposal with appro- .%%

priate (listed) assumptions. No government assets will be
utilized, only government representative on site.

- Assumptions may take the form of anticipated continuing work
for NAVFAC: resale of purchased equipment to NAVFAC after work
complete; etc.

- Scheduling bar charts all to start at beginning of procedure.
Lease option start with:

1. 90 days lead time to lease (below 200') 6 months (above 200')
workboat.

2. Contract phase 9 months to prepare contract, receive bids and
award.

3. Dedicated hull with conversion time.

- GMDI to supply an estimate escalation rate to be used.

e e Specifics discussed on presented data:

- Leave 30 foot diver boat in Hawaii reducing time to 60 days.

- "Porta Camp" are Elder's (Houston) and consist of 8 vans, 4 men
in each van.

[ X- 11



V. .i*

- Boxed figure for crew costs would be used in contract option;
use KAVFAC personnel costs for lease option.

- $90K for cable trencher looks like cost without conversion.

- Cable trencher and cementing units are not used much. Do not

include for any of the three given scenarios.

* Engineering studies in progress:

- RAO's and motion data on dedicated hulls. r P
- Marine pedestal crane(s) or gantry crane. Dollars for gantry

crane: crane $323,863; installation $150 to 200K; rails add-
itional

* The re-mooring of the squaw was discussed. Crawley Marine is to
perform utilizing only the two catenary legs, 200' workboat and
a 150' tug. NAVFAC to supply to GMDI:

- Costs for operation

- Time/Schedule - operations plan

- Contract prices plus weather window

e The manning levels for government performance of the scenarios was
discussed. FPO-l to get back with their thoughts on this subject.

* An example of the economic life line for the dedicated hull was
discussed as the type of analysis FPO-l will be doing. Also a
cost check list and summary sheet was discussed.

* Two figures for the acquisition costs associated with the small
drillship have emerged. GMDI will investigate.

* The proposed propulsion/dynamic positioning power was presented
and the reasons for the recommendations:

- Overhaul or exchange Cummings diesels on D/S. .. *.

- Use a 500 HP tunnel thruster forward and a trainable shrouded
thruster below the keel aft (D/S).

- Use below the hull trainable thrusters on YFNB 1-800 forward "
2-500 aft. ,.-

- Use diesel generator power with SCR package and DC motors on
the thrusters (YFNB).

- GMDI to provide costs of cycloidal - diesel direct drive.

X-12 .* .- -



e The remaining schedule was discussed:

- Economic data matrix (with exception on Class C estimate on
dedicated hull should be complete by end of April).

- Cost estimates on dedicated hulls (D/S and YFNB) should be
available end April - 1st week in May.

- Reschedule with final draft of project report to be submitted
17 May with completion date 8 June.

- A final meeting may be necessary around the 26th of May. . i..-,

.- I.

X1%.3
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TELEPHONE CONVERSATION WITH SEACON SKIPPER, CAPT. PHILLIPS
(804) 464-7362, 0757 15 March 1978

Discussed the required mooring system for NAVFAC type work

as based on the experiences of the SEACON.

He felt that the platform should have the capacity to moor

in 3000 feet of water on two bow anchors. This system

would consist of two drums of 6000 feet each with 1-1/4

inch wire rope. Anchors would be 2500 lb. lightweight type.

Winch pulls should be in the order of 34,000 lbs. and

40,000 lbs. on the inner laver with a speed of 100 F.P.M.

X1 ..

. -°° ,.
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Telephone contact was made-with four venc- o@_ z:'e be-

qnning of May on the propulsion system..?..P

MR. HERB CHATTEr:RTON OF BIRD-JOHNSONCt . - 7IX-7

a 500 HP? fixed pitch tunnel thruster wi4.t . --;r or con-

trcls $31,500.00

e 500 HP below the hull mounted fix&_d nitchr c, train-

able =$100,000.00

* 500 HP be'low the hull thrust er with mcaiJ ~~co

ca-_abilitv =$155,000.00

* -Co :2 belocw the hull, fixed oitch, -La zn1-"-e-, ncz~zled

a 300 H? above with retraction .acabilizv 323r% 30.Of3

(Alabovce are w4;.-hout moctor or cortcrols.)

MR. RE. UT. PMOHI-LZN OF MURR.AY ;T'RECURr.21. 2 ? 2)

* 500 H? fixed Pitch, tun~nel thruster S22, 000.0CO

a 500 H? steerable, mnozled "hrustar $0 W."

* 500 H? steerab1e w'ith rise and 4all1 c~za-4il 1 3 20

* aOH steerab a, noz-.2ed thruster $2,0 .0

a' 00 H? steabt with ri-se and fall c abilit2-.4- 220 00

*1"'00 ~3,24G2, cloK. :roYlo -.1* W;.->. .

out motor 2.4 :reers i.~~co wi~ 6 3 -

X- 17



MR. TOM SLACK OF PACIFIC ENGINE CATERPILLAR - (714) 279-4230

° D399 marine diesel propulsion with gear box $174,000.00
D398 marine diesel plopulsion with gear box $107,000.00

* D379 marine diesel propulsion with gear box $ 81,000.00

D398 marine diesel generator = $97,000.00

D353 marine diesel generator $50,000.00 Li.-

* 3408 marine diesel generator $29,000.00

L..'

X- 18
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